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Guth Gateway 


a 
Sure it looks good, but why specify it? 


Gateway’s intrinsic beauty is obvious. But that’s only 
half the story. Here is the other half — engineering 
and construction features that make Gateway worthy 
of your specification. Gateway is not a wrap-a-round. 
The concave bottom actually hinges separately from 
the rugged 20-gauge steel ends. Simplifies relamp- 
ing considerably — one strong panel, not an unwieldy 
basket, to hinge down. 


The steel ends won’t warp; also they add extra rigidity 
to the fixture in continuous-row mountings, or as 
individual units. (No glue or piano wire holding it 
together.) The 4’ or 8’, one-piece tubu/ar plastic side 
wings with capped ends (minimize dust and dirt from 
holding conventions therein) offer greater strength 
and lower side-brightnesses. 


The concave Gratelite* bottoms (choice of Pris- 
moid** or Standard Gratelite) are solidly molded 
with built-in ultra-violet resistant additives. Both 
Gratelites feature 34” open cubicles — dust and dirt 
filter thru — doesn't mar beauty. 


All the steel parts, including the channel, are formed 


from electrolytic, zinc-coated and phosphatized steel. 


THE EDWIN F. GUTH CO., 2615 WASHINGTON BLVD., BOX 7079, ST.LOUIS 77, MO. 


* @ U.S. PAT. NO. 2.745.001 — CAN. PAT. 1957. NO. 538.245 — ** ® U.S. PAT. NO. 2.904.673 


There’s hardly any chance of their rusting regard- 
less of humidity or climate. Each steel part is finished 
in the new super hard, super efficient Acrylic 
enamel. This is the finish automakers use, and say 
“never needs polishing’’. Paint people tell us “‘it 
most closely approaches the physical properties of 
porcelain enamel” 


Of course, each unit includes a CBM/ETL Ballast, 
plus — we heat test Gateways to insure that ballast- 
case operating temperatures will not exceed 90°C in 
a 75°F room ambient temperature. (Add these last 
13 words to every specification and watch com- 
petitors back away!) 


Gateway is available in 2,3 or 4 Jamps —in the 
same ‘“‘full-width’’ fixture — not a corridor looking 
unit in a carload. 


For the final test, write us on your letterhead. We'll 
have, our salesman show you a “‘live’’ demonstra- 
tion of Gateway. If you just don’t like salesmen, 
write us and we'll send our Gateway Brochure. In 
either case, you'll like Gateway, 
a fixture that proves itself. 


LIGHTiInGe 
since 1802 


ee 


- Eliminate Scrap—Reduce Cutting 


with SQUARE D 
UNDERFLOOR DUCT! 


Actually, we've understated our case — for on 
jobs involving spans of 21 feet or more (and the vast majority do), 
there's no cutting and no scrap! Why? Because Square D's Under- 
floor Duct is furnished in four lengths — 5’, 6’,10’, and 12’. With 
combinations of these four, you can meet any footage requirement, 
from 21‘ on up! 

Every electrical contractor who has installed an underfloor duct 
system the old way knows that cutting on the job is a costly time- 
consumer. The problem of unavoidable scrap is an equally bother- 
some headache. 

There’s a lot of food for thought in the comparison shown below. 
Look it over and if you'd like the complete story of Square D Under- 
floor Duct, drop us a line. 


Here’s a Typical Comparison 


THE OLD WAY THE SQUARE D WAY 


RUNS |CUTS|/SCRAP|NUMBER| CUTS |SCRAP — RUNS |CUTS/SCRAP|NUMBER| CUTS |SCRAP 
OF BETWEEN/ PER/| PER 


TOTAL CUTS PER FLOOR..... 120 TOTAL CUTS PER FLOOR....0 
TOTAL SCRAP PER FLOOR. . 228 ft. (over 20%) TOTAL SCRAP PER FLOOR...0 


*Unbelievable ? The clue is in the insert location 


write for Underfloor Duct Bulletin 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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The unit is fully factory 
wired and sealed. No 
wiring is necessary in 
breaker compartment. 


“~ #SPPLETON. 


EXPLOSION-PROOF PANELBOARDS | 


EDP represents an entirely new, distinctive engi- 
neering advance in panelboard design. 


EDP features a unique exclusive PIVOT between 
junction and breaker housing. This is the Key to 
Compact Size, Plug-In “EE” Frame Breakers, Easier, 
more Convenient Installation, Quicker Main and 
Branch Wiring and Simplified Maintenance. 


APPLETON EDP panelboards are engineered to 
handle motor control, machinery, alarm, lighting and 
a wide range of circuits requiring breaker capacities 
of 15, 20 or 30 amperes. They are available for 4 to 
24 single pole, 2 to 12 double pole and 2 to 8 three 


pole circuits in various wiring systems. 


Field wiring consists of connecting main and branch 
lines to pressure type terminals. Terminal boards 
are numbered for easy identification. 


NEW ESP ECONOMY SERIES 


ESP is compact, rugged, dependable and low cost. 
It embodies many unique features that pro- 
vide easy installation, convenient mainte- 
nance, maximum safety and long life. 


ESP is available for four single pole cir- 
cuits, or two double pole circuits. 


Twenty-eight page fully illustrated 
and detailed catalog is just off 
the press. Write for your copy now. 
Bulletin 661. 


@ 
e/ectric company 


1701 Wellington Avenue, Chicago 13, Illinois | 


ELECTRICAL Published for electrical contractors, electrical departments 

in industry, engineers, consultants, inspectors and motor 
C ONSTRU C TI O N shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 


AND MAI NTENANCE tion and maintenance. 


with which ts consolidated Electrical Goniracting | The 


Electragist and Electrical Record Established 190) 


61ST YEAR * MARCH 1962 
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Superior Performance, An Editorial ................ 000. c cece eee 63 
1962 Residential Electric Comfort Heating ...................000 22 eee 65 


By W. J. NOVAK—Current progress in all-electric home heating, 
practical methods for heat loss calculations and estimating operating 
costs are discussed in this special report. Its aim is to provide the 
engineer and contractor with a useful summary of up-to-date practice. 


Power for a Modern Hospital ............... 00.0 ee eee 81 


By L. G. DEHRER—Primary service at 12 kv; three load centers 
related to major power, lighting and X-ray demands; isolation trans- 
formers for hazardous areas are some of the features, of a hospital 
installation in Mountain View, Calif. 


Lighting Upgrades Shopping Area ............0....0 0000 e eee 85 


By AARON HALPERIN—Englewood, one of Chicago’s largest neigh- 
borhood shopping districts, installs newest in fluorescent street lighting 
to attract customers. Here’s how Commercial Light Company, Chicago 
electrical contractor, designed, installed and maintains the systems. 


EshistO ties) ROPUING AD entertains ong cys) 'e aie cet actos ole ave Soa sdies sla kon ae 88 
By RAY ASHLEY—Why extras cause problems. 


Highting MNES RAMOS ate aici cass sci ica c odave ss 4's '4 feo ae Bn Soe © Go ds pie, 70) 


~ A quick look at a few recent applications of modern lighting as the 
answer to nighttime enjoyment of sports. 


Tools and Techniques for Effective Maintenance ...................... 92 
By R. J. LAWRIE—Here’s how a large manufacturing plant achieves 
effective electrical maintenance through skillful organization and 
planned preventive maintenance using proper tools and modern methods. 


Power and Light for a ‘Floating’ Ceiling ................. 0.000 cues 96 
Unique “glass box” construction of $8-million Coliseum in Portland, 
Ore., required a new approach to power distribution, lighting and 
equipment techniques. 


SILICONE NEWS from Dow Corning 


What P 


rice Difference? 


INSULATION | 


OPTION: 


There’s No Price Premium... Just Savings 
..- When You Specify Silicone Insulation 


For Outdoor Locations: You can save 30% and more on initial cost 
of form-wound motors by specifying silicone insulation systems made 
with Silastic, the Dow Corning silicone rubber. Here’s why: 1) Silicone 
insulated motors are now available at no price premium; 2) The insula- 
tion system itself is self-protecting, shrugs off weather, humidity, corro- 
sion, dust, even flooding. There’s no need for elaborate enclosures that 
push motor prices up and up. The chart.(right) shows how much you 
save by specifying silicone insulated open motors. 


For Indoor Locations: Where ambient temperatures are high, where 
corrosive fumes or industrial contaminants are present; where relative 
humidity is pushing 100%; where motors are hosed down — in all these 
applications and others, too, expensive motor enclosures, and often expen- 
sive ducting as well, can be eliminated by specifying silicone insulation. 


For Any Location: Silicone insulation systems increase motor service 
factor by as much as 15 to 30% because of their greater thermal stability. 
This increased. service factor means there’s no need to overmotor for 
occasional overloads . . . and suffer the power factor penalty of part 
loadéd induction motors. 


New brochure on Silicone Insulation. 
Write for your free copy. 


Address Dept. 3603 


ATLANTA 


BOSTON CHICAGO 
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Dow Corning CORPORATION 


CLEVELAND 


HOW ENCLOSURES AFFECT MOTOR COSTS 


fom) SILICONE INSULATED 
|| “ORIP- PROOF” 
OUTDOOR MOTORS 


Ni CLASS A INSULATED 
\ 


RELATIVE 
ENCLOSURE 
COSTS 


( AVERAGE FOR 
ALL MOTOR SIZES} 


"WEATHER PROTECTED" 
NY OUTDOOR MOTORS 


150 


RELATIVE COST % 
RELATIVE COST % 


1000 HP 
514 RPM 


ORIP 


WEATHER 
PROOF | PROTECTED 
FRAME| FRAME 


This chart shows one of the ways you save 
by specifying motors insulated with Silastic. 
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“Count 


on us for sure... 


| from start to finish.” 


By “us”? your Graybar salesman means the team of 
Graybar experts that serves you, the electrical contractor 

. whether your business be large or small. 

This service team knows how to size up a job and evalu- 
ate equipment to match the need. They can unravel knotty 
installation problems. 

Often they can make valuable suggestions on tools, for 


Graybar Service includes: Objective recom- 
mendations * On-the-job technical help * Most 
complete lines * Planned stocks to meet your 
needs * Expert counter service * Speedy han- 
dling of will-calls. 


ELECTRIC ‘COMPANY, 


+ 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. ° 


Graybar carries the most complete line of tools available 
from any electrical distributor. 

From start to finish you can count on the Graybar sery- 
ice team... Field Salesman, Inside Salesman, Counter- 
man, Specialist: Others too, at Graybar can help speed 
your work, reduce your costs, build your business. 


Know them? They’re ready to work with you—today! 
919 


INC. 


. 


* 


OFFICES IN OVER 130 PRINCIPAL CITIES. 


o> 


Sidelights 


IGHT FOR URBAN RENEWAL 


COST INDEX 


CHANGES IN THE COST 
OF ELECTRICAL MAT- 
ERIALS FOR EACH OF 
THREE TYPICAL JOBS 
ARE SHOWN ON THESE 
THREE CHARTS. 


THE BASE (1000) RE - 
PRESENTS THE AVER- 
AGE COST OF THE MAT- 
ERIALS FOR THE YEAR 
1960 


THE MONTHLY INDEX 
POINTS SHOW THE VA- 
RIATIONS IN COST ON 
THE FIRST OF EACH 
MONTH. 
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The many and varied uses of electricity and exceptional reliability 
requirements in a modern hospital pose exacting electrical system design 
considerations. The recently completed E] Camino Hospital in Moun- 
tain View, Calif., is powered by an electrical system that offers an 
excellent case study in practical electrical design, equipment selection 
and installation. Starting with a 12-kv supply, load centers serve three, 
distinct electric power systems. Of special interest is a 750-hp diesel 
engine-generator emergency supply under fully automatic control capable 
of carrying the full load of all essential services. The system is described 
by Lloyd G. Dehrer, chief electrical engineer, Buonaccorsi & Murray, 
Consulting Engineers, San Francisco, Calif., in ‘Power for a Modern 
Hospital” beginning on page 81. : 


1010 r= 
ELECTRICAL MATERIALS 090 - 


Modern street lighting is playing an increasingly important part in 
urban renewal plans. Valuable, long established shopping areas can be 
restored and new business attracted by a well-planned modernization 
program including dramatic upgrading of area lighting. In the Engle- 
wood area of Chicago, second only to State Street in business volume, 
merchants are engaged in an $8-million rejuvenation program which 
includes twin fluorescent luminaires on davit-type standards to provide 
an average of 16.7 fc on the street. The system was designed, installed 
and will be maintained by Commercial Light Co., electrical contractors. 
It is described by Aaron Halperin, chairman, in “Lighting Upgrades 
Shopping Area” beginning on page 85. 


RESIDENTIAL 
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BEST BUY IN TAPE! 
Industry buys because ACCURATE is the best buy 
in Friction — Rubber — Plastic Insulating tapes. 


ACCURATE MANUFACTURING COMPANY 
GAR FAP LD, NEW PERSE 
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Washington Report 


The current economic growth rate will slow down during the 
second half of this year. That is the opinion of practically all 
economists and forecasters at this time, including President 
Kennedy's Council of Economic Advisers. The Administration’s 
concern about the second half of 1962 shows up clearly in the 
“Economic Report of the President,’ and in the President's 
requests to Congress. 

Currently the economy is responding to many powerful forces 
of expansion: record government spending, record consumer 
spending, and accumulation of business inventories. These three 
factors will be on a more moderate basis during the second half 
of the year. What force of expansion will take up this slack? 
President Kennedy has asked for an 8% tax credit on plant 
equipment outlays, and more liberal depreciation schedules for 
tax purposes, on the premise that a rise in plant and equipment 
spending may take up this slack and keep the economy growing 
at its current pace of about 2% per quarter. Most recent sur- 
veys, however, indicate an increase in capital spending this year 
over 1961 of about 4% —some experts forecast a rise of up to 
10%, or about $4 billion. 


Several key business indicators reflected a “lull” in January, 
but CEA chairman Walter Heller stated that the Administration 
is still sticking to its earlier forecasts for brisk business expan- 
sion this year. 

The January declines, according to government reéports, 
included: industrial production slipped one point to 114% (of 
1957 average) from December record of 115%; personal income 
dropped $1.5 billion from December pace to $430.3 billion 
annual rate; retail sales fell for the second month in a row, to 
less than $18.7 billion compared with November's record 
$19.T billion; and the average factory work week dropped to 
40 hours, from 40.4 hours the month before. All of these 
declines can be blamed on unusual circumstances, however, and 
should not be viewed with alarm. 

Chairman Heller’s prediction for the current quarter is for a 
gross national product annual rate of $551 billion, up $9 billion 
from the 4th quarter annual rate of $542 billion in 1961, and 
for an FRB Index of industrial production of 117% or higher 
during March. 


New construction spending rose 2% in January over the 
December 1961 rate, and was 7% ahead of the year-earlier 
rate, Dept. of Commerce reported. Actual spending was $4.2 
billion, or a seasonally-adjusted annual rate of $60.1 billion. 
Spending on private construction totaled $3.1 billion, while pub- 
lic construction outlays totaled $1.1 billion. Spending on private 
residential construction in January was $1.8 billion. 


President Kennedy asked Congress to approve a $1 billion a 
year Federal pay raise for some 1.6 million civilian employees. 
Under the proposal, the annual payroll for these white collar 
workers would be increased 10% over a period of three years, to 


“$11 billion annually as compared to the present $10 billion pay- 


roll. The highest paid employees would get the biggest gains, in 
an effort to put higher grade Civil Service employees on a par 
with their private-industry counterparts. 


This plug’s a workhorse 


poOz-grip of .....0O.Z.’s new plug design for circumference of the cable. POZI-GRIP plugs sur- 
all standard cable supports. Thousands of tiny but pass all UL requirements. 


tough grippers are sealed into a special coating This is another quality step by O.Z. to bring 
bonded to the plug’s grooves. Increased gripping you the best electrical fittings through a nation- 
power is constant, even, and positive over the full wide network of the finest electrical distributors, 


* Trade Name Pat. Pending 


4 


tear Type "K" 
Type "R Type "Mm" 


“Dp” 
Type “v" Type Type "Cc" 


Type "'s" 


ELECYRICAL MANUFACTURING CO., INC. 
(). 262 Bond Street + Brooklyn 17, N.Y. 


Sales Office and Warehouse: 406 So. Cicero Ave., Chicago 44, Ill. * ES 9-0326 « Office and Warehouse: 655 So. Van Ness Ave., San Francisco 2, Calif. * MA 1-4075 
Cast Boxes * Cable Terminators » Power Connectors * Solderless Connectors + Grounding Devices + Conduit Fittings » Interlocked Armor Cable Fittings 
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FOUR OF THE 8 L-M HIGH INTENSITY MERCURY STYLEVUE™ 
luminaires at the Lafayette, Indiana Country Club. Mercury color 
improved 1000-watt lamps provide 52,000 lumens, giving up to 
10 footcandles of illumination. Units have IES Type IV light dis- 
tribution. Mounting height is 30 feet on 25-foot aluminum poles, with 


a 240/480-volt multiple underground system. 
units are available in several single and twin designs; in two sizes 
for 400, 700 and 1000-watt mercury lamps. Choice of brushed 
aluminum or five decorator colors; with photocontrol if desired. 
Ballast. built into base; installation exceptionally easy. 


L-M Styled Mercury 


lew L-M Mercury Stylevue” Luminaires 


ight Lafayette Club 
arking Area 


ht L-M Styled Mercury Stylevue™ luminaires were selected to light the parking 
i of the Lafayette (Ind.) Country Club. These highly efficient luminaires provide 
n, high intensity lighting, requiring a minimum of poles and fixtures. Here 
1t luminaires do the job that otherwise might have required 15 or 20 units if 
er wattage luminaires had been used. Obviously these Stylevue luminaires 
red a substantial saving on the cost of units and number of poles, and amount 
viring required; and they provide additional unobstructed area for parking. 


k The Authorized L-M Distributor 


e Material offers, through Authorized L-M Distributors, a complete line of 
trical apparatus and outdoor lighting equipment to meet almost every possible 
iting need. Also available: L-M Lighting Application Engineering Service. Ask 
ir L-M distributor; call the nearest L-M office; or mail the coupon. In Canada: 
M Industries, McGraw-Edison (Canada) Limited, Toronto 13, Canada. 


Y LINE MATERIAL Industries 


McGRAW-EODODISON COMPANY 


Outdoor Lighting 


DISTRIBUTION TRANSFORMERS + RECLOSERS, SECTIONALIZERS AND OIL SWITCHES 
FUSE CUTOUTS AND FUSE LINKS + LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS -. OUTDOOR LIGHTING 
_ UNE. CONSTRUCTION MATERIALS + PORCELAIN INSULATORS + FIBRE PIPE AND CONDUIT 


ae ee ee 


LEFT TO RIGHT: Kirby Risk, president of Kirby Risk Sup: 
ply Company, Lafayette, Authorized L-M Distributor, 
who recommended and supplied the luminaires; James 


Varga, L-M Field Engineer, and George Mounce, 
president, Square Deal Electric Company, Inc., Lafay- 
ette, electrical contractor who made the installation. 
The service rendered to the contractor by Kirby Risk 
Supply Company is typical of the excellent coopera- 
tion available from the high grade distributors who 
have signed up with L-M. 


Ee SE SE SS 


Line Material Industries, Milwaukee 1, Wisconsin ECM.3 


Please send information about your Styled Mercury lumi- 
_naire line and name of nearest Authorized L-M Distributor. 


Name. 


Company 


Address 


City. 


Slates fl 


(i 


: 
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Kevin J. Flanagan, 
Maintenance Engineer for 
Alan Wood's two new 
mills at the distribution 
switchboard safeguarded 

: with BUSS 
Hi-Cap fuses. 
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Alan Wood Steel Co. 


uses BUSS Fuses 
to safeguard 


Electrical Systems 
at Two New Mills 


Inaugurating a vigorous 10-year expansion pro- 
gram, Alan Wood Steel Co. recently dedicated a new 
rolling mill and a new blooming mill at its Consho- 
hocken, Pa., works. 

To obtain the safest, most dependable electrical 
protection, BUSS Hi-Cap fuses were installed in the 
distribution service entrance ... selected on their life- 
time ability to guard against high fault currents. They 
have an interrupting rating of 200,000 amps. rms 
symmetrical. 

To gain the same safe, maintenance-free protection 
throughout,—the feeder and distribution circuits are 
protected by BUSS Limitron fuses. They, too, have an 
interrupting rating of 200,000 amps. rms symmetrical. 


Steadily Growing Power 
Requirements Re-emphasizes 
the Advantages of Fuses 


With available fault currents reaching 75,000 to 
200,000 amps.—safe, dependable interruption of fault 
currents is essential to guard against ruined equipment, 
danger of fire and possible injury to personnel. 

To meet this demand for safety,—BUSS de- 
veloped high interrupting capacity fuses with specific 
characteristics to meet your requirements. For 
example: 


BUSS 
Hi-Cap Fuses 


For loads above 600 and 
up to 6,000 amps. Have 
200,000 amp. interrupting 
rating. High speed opera- 
tion limits fault currents to 
safe values. 


Ask for Bulletin HCS. 


IL) LOW-PEAK Fuses 
aR | A great advancement in 


protective devices. Have 
200,000 amp. interrupting 
rating... provide great 
current limitation... plus 
long time-lag to prevent 
needless shutdowns. 

Ask for Bulletin LPCS, 


“2 pe Es 


picanipmcnilaicn” He ages 


BUSS 
LIMITRON Fuses 


Have 200,000 amp. inter- 
rupting rating. Extremely 
fast opening characteris- 
tics prevent heavy short 
circuit currents building up 
under fault conditions. 
Ask for Bulletin HLS. 


FUSETRON dual- 
element Fuses 


All purpose protective de- 
vice for circuits, motor or 
equipment protection. 
Have 100,000 amp. inter- 
rupting rating. 

Ask for Bulletin FIS. 


BUSSMANN MEG. DIVISION McGraw-Edison Co. 
St. Louis 7, Mo. 
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The “Westerner” —a three-bedroom, two-bath house featuring a 21-foot recreation room, 


In Waukegan, Illinois, this house sells for $22,000 


(“‘...and I consider concealed telephone wiring a must in every one,” says builder Herb Sanburg) 


“These days, with customers looking 
for the important extras, it’s just 
good business to feature every pro- 
motional and sales aid you can get. 
And one of the best is concealed tele- 
phone wiring. It goes in quickly and 
cleanly while the walls are open, and 
it’s great for these splits we're fea- 
turing here in Oakdale Highlands.” 


Herb Sanburg. who has been 
building Waukegan homes for the 
past ten years, adds, “Telephone pre- 
wiring is a customer service that we 
can feature in selling. People hear 
about it—and they like it. Asa sales 
aid and a real customer convenience, 
I use it all the time — and will con- 
tinue to use it in the future.” 


BELL TELEPHONE SYSTEM 


Your Bell Telephone Business Office will help telephone- 
plan your homes. For details on home installations, 
see Sweet's Light Construction File, 11c/Be. For com- 
mercial installations, Sweet's Architectural File, 33a/Be. 


ee ee 
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hat you need 


XACTLY 


ELECTRICAL CONSTRUCTION 


You never alter a job to suit the fittings, 
when using Penn-Union. 


You get EXACTLY RIGHT fittings .... 
promptly. At left are some of the Penn-Union 
Vi-Tite lugs you can order from stock. There 
are many more. 

Hex head screws instead of socket 


screws can be furnished with any 
size or type Vi-Tite Lug, standard 


or special. 


PENN-UNION ELECTRIC CORP., Erie, Pa. 


Canadian Sales—Dominion Cutout Co., Ltd., Toronto 


Export Sales—Philips Export Co., 
100 East 42nd St. New York 17, N.Y. 


PENN-UNION 
Vv - good connection 
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NO ADHESIVE <4) 
PICK-OFF! , 


ADHESIVE fo : : 
oe | 
: 


STAYS 
ANCHORED 
\. HERE 


Sa: ere SPR | 

- ¥ Se 

You get full adhesive power — where you want And you do twice the work in half the time) 
it — with Bull Dog Vinyl Plastic Tape. The because Bull Dog Vinyl Plastic Tape does the- 
adhesive is anchored to the face by a special pro- work of both rubber and friction tape. Available ~ 
cess. It does not pick off, no matter how you in 60 and 66 ft. rolls and the variety of widths 
handle the tape. This means Bull Dog Viny] Plastic and lengths you require. Low bulk especially good © 
Tape sticks fast, stays tight. for close tolerance work. Approved by Under- 


writers’ Laboratories, Inc. 


There’s a BULL DOG TAPE for every purpose 


¢ Friction 
¢ Plastic 
Sold only 
° Rubber through verified 
wholesalers. 


AMERICAN BILTRITE RUBBER COMPANY 
BOSTON WOVEN HOSE & RUBBER DIVISION BOSTON 
BOSTON 3. MASSACHUSETTS > a 
Also manufacturers of Matting, Stair Treads, Automotive Hose, Garden Hose 


16 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 | 


t 
i 
f 
F 
eS 


-]-ERC 


modular constructed, front 
connected, pre-engineered 


SWITCHBOARDS 
COMPLETELY 


RUSSED 


I-T-E Uni-Power design permits use of one 
section, or a combination of cross-bussed 
sections. Complete factory bussing makes in- 
stallation quick, easy, and eliminates the as- 
sembly of many components. Pre-engineered 
components meet the requirements of cus- 
tomized jobs. 


@eeeeoveenveeve8eseee7oe0702028882828888208 


FUSIBE OR 
BREAKER 


main service disconnects 
and distribution sections 


Uni-Power Switchboard components are 
manufactured by highly specialized divisions 
within the I-T-E corporation and then as- 
sembled at I-T-E Area Service Centers stra- 
tegically located to allow superior delivery. 
Convenience plus I-T-E quality is yours. Buy 
the switchboards built for engineers and con- 
tractors who are proud of their work. Al- 
ways specify I-T-E quality. 


e@eeeereeveeeeeeeeeeeseeeeeeeeeee eee 


A Mt 


Contact your nearest I-T-E sales office. Re- 
quest a copy of Bulletin 9200-1A. 


I-T-E CIRCUIT BREAKER COMPANY 
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THREADS 


Zinc-coated threads protect your steel 
electrical raceway job years after 
installation. Every piece of 
Youngstown rigid steel conduit 
features hot dipped galvanized 
threads. Result: elimination of 
corrosion from moisture forming in 
the fittings. Youngstown is superior 
conduit with a controlled zinc coating 
throughout. Cut it easier. Bend, 
thread, install it faster. Fishing and 
wire-pulling are easier. Count on 
bs Youngstown steel conduit for good 

: continuity of ground, better heat and 
: fire resistance. Get it with hot 
galvanized threads in sizes 12” 
through 6” from your electrical 
distributor. Buckeye for standard 
jobs, exclusive Yoloy where corrosion 
is a problem. You buy from the 
world’s largest producer when you 
order dependable steel conduit from 
Youngstown, growing force in steel. 


Youngstown ©, Steel 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


For information about Youngstown Steel Conduit write: Dept. 26A2 
THE YOUNGSTOWN SHEET AND TUBE COMPANY, YOUNGSTOWN, OHIO 


FUSISLE SERVICE EQUIPMENT SAFETY SWITCHES METER MOUNTING EQUIPMENT 


The 

Most Complete Line 
for 

Electrical Heat 


Murray's 200 amp service entrance equipment features 
economy and ease of installation 


Murray can supply you with the highest quality, most dependable 
and most complete line of 200 amp distribution equipment to 


ake every electric heat imstelletion a success. Look at these 
murray 
e Load Centers —smallest maim-discommect load center on the } 
market, with exclusive 200 amp fully magmetic circuit breaker. 


Don't forget, too— you can equip them with Guaranteedfor- 
Life “MP” fully magnetic plug-m breakers. . AM S 


@ Fusible Service Equipment — completely assembled for lowest 
installed cost in split bus, parallel-connected and main-discon- 
nect, series connected types. 


@ Safety Switches — safety-cquipped with visible bledes m Gen- 
eral Purpose and Heavy Duty types for residential, commercial 
and industrial service. 


e@ Meter Mounts — competitively priced line of 200 amp single 


< x Wast soce isfeocuzton ca cer prodscts for electric 
and polyphase meter sockets with or without manual by-pass. beat? Send todz2y for cor sew 200 amp catalog 


MURRAY MANUFACTURING CORPORATION 


1250 Atlantic Ave., Brooklyn 16, N.Y. 
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WiREMoOLD 


ELECTRIC IDEAS 


FIRST PAGE 


|DE COMMENTS FIRST PAGE 


|DDUCT OF THE MONTH _____. SECOND PAGE 


j 


a RN 


ixtensive use of surface raceways 
| Keeping modernization costs at 
_ low level in the rewiring of older 


uildings. 

| Such is the case in the conver- 
ion of the Hartford YMCA from 
| two-phase, five-wire, 220V system 
0 a balanced four-wire, three- 
hase, 120/208V service. The work 
2. buildings which range in age 
tom 24 to 70 years, had to be done 


| 


63rd YEAR 
COUPON FOR FREE ITEMS ____ THIRD PAGE 
QUIZ CORNER THIRD PAGE 
NOTEWORTHY THIRD PAGE 


Surface Raceways Speed 
Rewiring of Y Buildings 


Rephasing and rewiring three-building complex 
accomplished without disturbing occupants 


with a minimum of interference, 
since the rooms and offices would 
remain open during the construc- 

The speed and efficiency with 
which the project advanced is attri- 
buted to the simplicity and ease of 
installmg Wiremold. Work done in 
the second oldest of the three build- 
ing complex exemplifies this point. 

The new system there uses a 
continued on second page 


ae 


panels on each floor. Fluorescent 
res are fed and hung from raceway. 


PREPARED EACH MONTH FOR ELECTRICAL CONSTRUCTION AND MAINTENANCE 
TO BRING IDEAS, NEWS AND HELPFUL INFORMATION TO ELECTRICAL MEN 


MARCH 1962 
ENGINEERED SPECIALS FOURTH PAGE 
WORTH READING FOURTH PAGE 
PRACTICAL TIPS FOURTH PAGE 


Code Comments 


Separate Emergency Circuits 


Q. Is it permissible to install emer- 
gency circuits in the same raceway 
with other circuits? 

A. Emergency circuits should be en- 
tirely separate from all other cir- 
cuits. See Article 700, Section 17. 


Capacity of Wires in Raceway 


Q. When more than three conduc- 
tors are installed in a raceway such 
as Wiremold 3000, does the current 
carrying capacity oj the wire have 
to be reduced? 


A. Yes, the standard derating tables 
apply as shown in Article 310-11 
and Notes to Tables 310-12 through 
310-15. 


Outlets in Multi-Outlet Systems 


Q@. What are the requirements rela- 
tive to the number of outlets in 
mulit-outlet assemblies? 


A. This question often comes up be- 
cause some people consider that a 
multi-outlet assembly should be 
rated strictly on the number of out- 
lets. Because these assemblies, how- 
ever, are designed for convenience 
rather than anticipating the use of 
each and every outlet all at the 
same time, they are restricted only 
“in locations where a number of ap- 
pliances are likely to be used simul- 
taneously” where “each one foot or 
fraction thereof shall be considered 
as an outlet of not less than one 
and one-half amperes”. The require- 
ments of this section are not ap- 
plicable to dwellings or the guest 
rooms of hotels. See Section 
220-2 (c). 


oo ee 


Surface Raceways Speed Rewiring continued from first page 


WIREMOLD surface-mounted raceway re- 
quired little breaking into walls, allowing 
the rooms to be occupied during installa- 
tion of new wiring. 


simple riser plan for the first six 
of the seven floors. A two-inch con- 
duit is run directly from the new 
main panel for every two floors. 
From the distribution panel on each 
floor, branch circuits are carried 
down the corridor in Wiremold 
3000. This raceway has capacity 
for extra circuits. . 

From the 3000, they are further 
branched off in a run of Wiremold 
500 for every two rooms. The exist- 
ing conduits (with the old wires 
removed) were utilized to connect 
the two rooms. 

For the seventh floor, the new 
wires were dropped from the attic 
and run through the old conduit 
system. 

The job superintendent estimates 


that about 50 per cent of his time : 


was spent planning the layout of 
the wiring. “There’s no comparison 
to the time and expense that would 
have been involved if we attempted 
to conceal the wiring. It would have 
been necessary to clear the entire 
building during the construction 
period,” he observed. 

Wiremold 2100 is used in the re- 
wiring of the internal communica- 
tion system. These raceways, like 
all Wiremold, hug the surface, im- 
proving the appearance of the in- 


WiIREMOLD” 


INTER-COM wiring was placed in Wire- 
mold 2100 for appearance and protection. 
The braided wiring (left) served the old 
system and will be removed. 


stallation. The 2100 is mounted on 
the walls of the corridors, just 
above the door frames. 

Raceway also was used to feed 
the general lighting and exit light- 
ing in the halls. 

With the use of the Wiremold 
systems, there was no on-the-job 
confusion or delays. The installa- 
tion proceeded smoothly and on 
schedule, to the complete satisfac- 
tion of all parties. 


CIRCUITS for exit lighting are in Wire 
mold 3000. Signs are hung from racewa} 
with light tapped from same circuit. 


Product of the Month 


Three-wire grounding type receptacles for 2106 


A series of three-wire grounding 
type receptacles are available for 
use with Plugmold 2100. 

These outlets are in addition to 
the 2127G receptacle, which uses 
the raceway as a grounding con- 
ductor in a two-wire system. Like 
all the 2127 series, the three-wire 
units mount into the raceway. 

Parallel-slotted, the 2127GA is 
rated at 15A, 125V and will accept 


i 


either a standard grounding cap o! 
a standard parallel blade cap. 

Intended for higher voltage ap 
plications, the 2127GB is a tandem 
slotted, grounding type receptack 
rated at 15A, 250V. 

For applications requiring recep 
tacles that are both polarized anc 
grounding, the 2127PG is recom 
mended. This unit is rated at eithe: 
15A, 125V or 10A, 250V. | 


A dAmaitiica cam 


Quiz Corner 


Questions for this department are 
laken from inquiries received from 
the field. Your questions are wel- 
tome; indeed, they are necessary if 
this department is to serve you 
vith worthwhile information. Ad- 
dress: 

Quiz Corner 

The Wiremold Company 

Hartford 10, Conn. 


Q. How do I remove cover of 
1500 and 2600 Pancake®? 


A. Use 656 cover removal tool. 
Start at one end of cover or where 
cover joins fitting and progress to- 


ward opposite end. 


© How do I connect from Plug- 
mold 2000 to Wiremold 500? 


A. Use 2089 for connecting 


through the side of Plugmold 2000; 


2089E for connecting through the 
end. A complete list of Wiremold 
fittings for interconnection of all 
Wiremold raceways with each other 
and with other types of wiring can 
be found on pages 129-133 of the 
Catalog and Wiring Guide. 


QO. Recently I requested several 
Wiremold items from your repre- 
sentative only to find that he gave 
the order to a distributor rather 
than sending it directly to you. Is 
this standard practice? 


Ae Wiremold products are sold 
only through electrical distributors. 
This assures you of having a local 
source of supply which can imme- 
diately service your needs. 


Q. When do you advise. the use 
of Snapicoil® instead of Wired 
Sections? 


A e Wired Sections primarily are 
intended for short runs; use of 
Snapicoil for relatively long runs 
eliminates the need for splicing be- 
tween sections and thus becomes 
more economical. 


0. In coupling lengths of two- 
plece raceways, what is the best 
method of locating cover and base? 


A. Stagger cover and base sec- 
tions; that is, cover should overlap 


where two lengths of base join. This © 


is important. 


QO. Is there a fitting which will 
permit me to cover a joint in Wire- 
mold raceways where the raceway 
was not squarely cut? 


A. Yes. Connection covers are 
available for Wiremold 200 (206), 
500 (506) and 700 (706). 


Noteworthy 
Personnel at Meetings 


Phil McGovern, Allan Bradbury 
and Frank Mahan, all of the New 
York City office, will be at the Na- 
tional Electrical Industries Show, 
New York Coliseum, March 11-14, 
while Dick Thompson of F. J. 
Airey Co. will head a group repre- 
senting Wiremold at the EMEA 
Electrical Industry Show, Shrine 
Exposition Hall, Los Angeles, 
March 28-31. 

Tom Davis of Biglin Associates 
will be at the Southern Electrical 
Exposition, Municipal Auditorium, 
New Orleans, April 2-4. Finally, 
Maynard Frazier of the Maynard 
F. Frazier Co. and Frank D’Esopo, 
home office, will be at the EMRA 
Electrical Exhibit, Detroit Artillery 
Armory, April 4-6. 
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Advertisement 


Engineered Specials 


Three-pole breaker housed in continuous run of raceway! 


PROBLEM: 

To mount a three-pole, common 
trip circuit breaker in a continuous 
run of Wiremold 3000 and still 
have room for additional wiring. 


SOLUTION: 

The height of the cover of a 3046KD 
circuit breaker housing was in- 
creased so that it would accept the 


ED-40124 
B 


i BREAKER & BASE 


t 


£3000 WIREMOLD 


Worth Reading 


Check coupon on third page 
for copies of listed items. 


Surface Raceway Solves Many 
Problems in Modernization of Old 
Buildings, Contractors’ Electrical 
Equipment, February, 1962. 

A full-blown report on the re- 
wiring, rephasing and balancing of 
a complex of three buildings ranging 
in age from 24 to 70 years. The 
article describes the use of Wire- 
mold for power and lighting and 
shows how surface systems speeded 


up and simplified a major rewiring . 


job. 

The story also demonstrates how 
surface raceways may be used to 
sell up a job. In the case of the Y, 
raceways were specified for the in- 
ternal communication system as a 
method of improving general ap- 
pearance and protecting the con- 
ductors. A summary of this article 
is our feature story this month (see 
first page). 


WiIREMOLD” 


HARTFORD 10, CONNECTICUT 


In Canada: Conduits National Co., Ltd. 
Toronto 2, Ontario 


BOLT-ON TYPE CIRCUIT+ 


cb without losing the flexibility of 
the 3046KD. 


DISCUSSION: 

Wiring plans specified the installa- 

tion of circuit breakers along race- 

ways used to feed outlets, while 

maintaining the listed wire capa- 

city of the raceway with devices. 
The modified 3046KD extends 


Wiremold bender 


The 600 Bender is a simple aid in 
forming smooth internal and exter- 
nal bends on 200, 500 and 700 
Wiremold. This two-piece bending 
fixture is designed to make offsets 
that can’t be effectively accom- 
plished by using standard elbows. 

When shaping 500 and 700, un- 
screw the latch, remove the 601 
Adapter (used for 200 only) from 
the channel of the bender, and re- 
place the latch. Put the Wiremold 
raceway into the bender. With a 
1%-in. pipe as a handle, take short 
bites to attain a smooth curve. 
The shorter the bite, the better 
the bend. 

When Wiremold 200 is to be 


<- 


600 
Bender 


qe 601 
Bender 
Adapter 


234-in. above the raceway, %4-inj) 


higher than the standard unit. Thy 
additional height permits the 
of a continuous run of raceway aj 


well as allowing conductors to pasi 


beneath the cb. 


Wiremold engineers welcome thi 


opportunity to assist in solving de 
sign problems by modifying exist 
ing units or developing new items 


Practical Tips 


simplifies making of difficult offset) 


shaped, the 601 Bender Adapte 
should be used. This is placed un 
der the latch and screwed dow1 
tight. The bender is an ideal plac: 
to store the adapter. 


For side bends, use Flexible Sec 


tions 200F, 5700F and 1000F. 


All WIREMOLD products are sold 


through electrical distributors — your 


best source for all electrical products. 


Advertisement 
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All these Square D features make this 


THE SAFEST, MOST RELIABLE 


COMBINATION STARTE 


REALLY DUST-TIGHT 


NEMA 5-12 construc- 
tion keeps out dust 
and coolant. Positive 
door-closing mecha- 
nism assures complete 
seal before switch can 
be operated. 


DOOR CLOSES 


SIMPLY and EASILY 


No cover bolts to se- 
cure — just push door 
shutand turn doorhan- 
dle to close and seal. 


EASY TO INSTALL 
Through wiring with 
no interference from 
disconnect switch. 
Line terminals are at 
top, load terminals at 
bottom. Starters can be 
ganged with less than 
¥% inch between them. 


WIDE RANGE OF 
SIZES 


New Square D combi- 
nation starter now 
available in NEMA 
Sizes O through 4. 


N ASIBLE BLADES You ean see the switch is open ¢ 


3rd OVERLOAD RELAY 


Space to add an addi- 
tional overload relay 


when desired. 


Write for Bulletin SM-292. Address Square D Company, 
Dept. SA, 4041 North Richards Street, Milwaukee 12, Wis. 


SQUARE 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


and know you're safe! 


spepstentsccseestiey 


D 


wherever electricity is distributed and ceniraiied 


Co ed 


ELECTRICAL 
INTERLOCK 
ON SWITCH 


Optional single or 
double-pole interlock 
available to discon- 
nect separate control 
circuit power. Assures 
complete safety! 


Mee FOOL-PROOF 
OPERATING 
MECHANISM 


Handle is permanent- 
ly attached to switch 
to eliminate hazard of 
false handle indica- 
tion. With door open, 
the switch can not be 
operated accidentally. 


CONVERTIBLE 
FUSE CLIPS 


If horsepower or volt- 
age requirements 
change, modification 
kits provide easy 
change of fuse clip 
size and spacing. 


NEMA TYPE 17 ENCLOSURE 
ALSO AVAILABLE 
NEMA Type 1 enclo- 


sures, offered in 
Sizes O through 4, 
can be modified by | 
addition of a pushbut- 
ton, selector switch or 
other accessories. 
Easy-to-use kits sim- 
plify field installation. 


POTHOHR HEHEHE HHH HOHE HOHE HEHEHE 
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From Westinghouse comes a complete 
new line of 200-amp AB-I, type QCC 
circuit breakers. They are designed for 
service entrance use up to 240 volts a-c 
and have a 10,000 amp interrupting 
capacity rating. 

Priced at only $84.00 list, Westing- 
house QCC AB-I Breakers include qual- 
ity features such as: De-ion arc 
quenchers, a quick-make, quick-break 
over-center toggle mechanism and 
thermal magnetic trips. 

AB-I Breakers have no fuses so there 
is no costly maintenance or downtime 
for fuse replacements. The operator 
resets the QCC AB-I easily and safely. 

Westinghouse QCC AB-I Breakers in- 


and are available in 1-pole, 2-pole anc 
3-pole styles with individual or commor 
trip. Choose the QCC AB-I Breakers ir 
NEMA 1 Surface Mounted, NEMA 1E 
Flush Mounted or NEMA 3-R Rain: 
tite enclosures. 

For complete information on QCC 
AB-I Breakers, contact your Westing: 
house sales engineer or write: Westing- 
house Electric Corporation, Standard 
Control Division, Beaver, Pa. 

You can be sure... if its Westinghouse. 


J-30333 


Westinghouse 
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STEEL CITY 
HANGER ROD 


with GALV-KROM Finish 


An electrogalvanized Finish 
PLUS added protection of zinc chromate 


STEEL CITY HANGER ROD 
Hangs Nearly Everything! 


Steel City’s Galv-Krom Finish protects 
up to 4 times as long against rust and 
corrosion as the standard thickness of 
electrogalvanizing on conduits and other 
electrical materials. Hanger Rod, usually 
exposed to corrosive atmospheres, de- 
mands FULL PROTECTION. Why 
settle for less than Galv-Krom Finish? 


A WIDE VARIETY OF FITTINGS 
FOR EVERY TYPE OF INSTALLATION 


STEEL CITY threads are: 
m@ FREE RUNNING — Clean, Uniform 
@ RUST PROOF — No Paint Required 


E-232 


H-195 D-255 Clamp with poy 
Steel Rod Coupling Concrete Insert Swing Connector =B U RR- FR EE — Smooth Finish 
| ALL-PURPOSE HANGER RODS 
| 4", ¥%", Yo" and ¥%” Diameters 
: Lengths 72”, 120” and 144” 
E165. Continuous Threads 
Adjustable Beam Clamp i 
with Swing Connector Adjustable Conduit Swivel in 
and Pipe Hanger LONG TH READED RODS 


¥%” and %” Diameters 


Lengths 2” through 18” — 
Continuous Threads 
Lengths 24” through 72” — 
Threaded 4” one end and 10” other end 


With Steel City E-243 With Kindorf 
Slotted Angle Ceiling Flange Channel 


uN 
t 


NTRORNTRETIIN TINT OLIELOTO SLOT COTROLINT LIT 


SEE YOUR STEEL CITY DISTRIBUTOR FOR THE HANGER ROD AND FITTINGS 
THAT MEET ALL YOUR ELECTRICAL AND MECHANICAL REQUIREMENTS 


& Steel City 


PAT tae Ee ORIG. Ft 


WRITE FOR 
BULLETIN C-1 


_ Stee! City Electric Co. is a Construction Materials Division of MMAAKRETIN MARIETTA 
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LPI Thin-Lite now U.L. listed for direct 
surface mounting on combustible ceilings 


The LPI Thin-Lite luminaire is now listed under Underwriters’ Laboratories File E14392, Guide No. 120-12 for i 
direct surface mounting on combustible, low-density cellulose fiberboard ceilings. The ultra-thin, 2-5/8-inch a 
shallow luminaire incorporates a ballast with automatic re-setting thermostat. This makes it possible to eliminate i 
pacers otherwise required by the National Electrical 
Code and permits a more attractive, economical in- } 
Stallation. In addition to providing crisp, clean-looking } 
surface mounting on any kind of ceiling, the design | 
also affords the benefits of ballast protection. LPI’s }) 
Thin-Lite luminaire is already a widely accepted and. 
proved design and is available with a variety of | 
efficient diffusers to suit your purpose. The new 
model for surface mounting is offered at no price 
increase. Please write for comprehensive technical 
data on the Thin-Lite and other LPI luminaires now 
available for direct surface mounting. Lpi-2-211 


FLUORESCENT 
LIGHTING 


Lighting Products Inc., Highland Park, Illinois 
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Springbrook Apartments, Cleveland housing 
| development, equipped with latest meter and 
| circuit breaker units. ; 


unitized panelboard in any size project at a 
considerable saving over separately-wired 
meters and switches. 


1) _ Designed especially for multi-family and office buildings, 
| this new development simplifies the assembly of any 
number of individual meters and circuit breakers into 
) one trim, compact totally-enclosed unit. 
| Customary old-style series of meters and switch boxes, 
| strung along the wall, are now obsolete. They can 
be supplanted with this up-to-date space-saving 
| 

{ 


Naturally, Frank Adam’s nameplate guarantees 
that engineering, craftsmanship and quality 

of material are the industry’s finest. 

| Ask for complete brochure. 

: 


Architects: Schater, Flynn & Assoc., Cleveland 
| : Consulting Architects: Mayer, Whittesey & Glass, Cleveland 
(4 Engineers: Byers, Urban, Klug & Pittenger, Cleveland 
Elec. Contractor: Standard Electric Co., Cleveland 


CUSTOM-ASSEMBLED OR FOR ON-SITE ASSEMBLY 


Available from electrical wholesalers are individually packaged, pre-wired 
Meter Socket Troughs, each with spaces for 2, 3, 4, 5 or 6 meters and 
required breakers, ready to bolt together and connect on the job with 
Terminal Trough or Main Switch Section. 

Main Switch Section may be remotely installed or included as part of 
Meter Socket Trough assembly. 

Terminal Service Trough, shown at left, is not required as part of the 
assembly if Main Switch Section is installed in conjunction with Meter 
Socket Troughs. 


Custom-Assemblies of troughs for meters, terminals and main switch, 
completely wired, ready for installation, are available from the factory. 


MIE SINCE 1891 
x 
AiMf ELECTRIC COMPANY 3 


P.O. BOX 357. MAIN P.O.+ ST. LOUIS 66, MO. 


busduct + panelboards + switchboards + service equipment + safety switches + load centers + Quikhete: 
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...and hasn’t been heard from since 


That’s only 23 years.Some of our instal- 
lations go back as much as 60 years and 
“haven't been heard from since.” With 
more rhiles in use than any other con- 
duit, Orangeburg Brand Fibre Conduit 
has proved itself job by job, time after 
time. No wonder it’s the sought-after- 
brand for every application. 

We introduced fibre conduit in 1893, 
and it was a superior product then. 


Orangeburg Klean-Kote i 
g 


Orangeburg Manufacturing Co., 
Orangeburg, New York, 


30 


Over the years we've steadily improved 
it... with such innovations as fast-assem- 
bling C.A. (coupling attached) Conduit 
and klean-kote (for cleaner handling). 
As a result, Orangeburg Brand Fibre 
Conduit has maintained its superiority, 
retained its place as the unquestioned 
leader in its field. So ask for—and make 
sure you get—genuine Orangeburg 
Brand Fibre Conduit. 


Washington National Airport, Washington, D.C., 1939, 


KLEAN-KOTE* 
® 
ORANGEBURG 
BRAND 
FIBRE CONDUIT 
FLINTKOTE 


*KLEAN-KOTE IS A TRADE-MARK, U.S, PATENT APPLIED FOR. 


distributed by Graybar Electric Company and General Electric Supply Company with Branches and Stocks in Principal Cities. 


Divisionof The Flintkote Company, Manufacturer of America’s Broadest Line of Building Products 
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‘Two new sizes meet virtually any requirement 
2,3 and 4 LP. units in 4 ft. and 8 ft. lengths 
‘New, self-hinging closures of prismatic plastic 


‘FOR LIGHTING SCHOOLS, OFFICES, STORES 


‘Now, you can choose a SABRE to sat- 
‘isfy practically any of your general 
‘lighting needs. Sabre, the original, pris- 
Matic plastic wrap-around fixture has 
been completely redesigned to provide 
you with full flexibility for today’s and 
tomorrow’s lighting requirements. Pér- 
ce and quality are high as ever; 
prices are so low you'll find them 
‘pleasantly surprising. The end result is 
the most fixture-per-dollar yet! 
_ TWO NEW SIZES—Sabre 12—2 lp. 
unit, with a generous 133%” width. 
“Sabre 16—2; 3 & 4 Ip. units 173%” wide. 


on 


Both of these new SABRES are now 
available in 4 ft. and 8 ft. channels. 

NEW, SELF-HINGING CLOSURES in con- 
venient 4 ft. length provide easy access 
from either side for relamping and 
cleaning. Closures are of crystal-clear, 
prismatic plastic offering excellent 
lighting efficiency and brightness con- 
trol. Choice of light stable grade Poly- 
styrene or Acrylic lenses. 

For a free four-page folder describing 
these new Sabre fixtures in full, write 
Dept. 162 or contact your Miller 
Representative. 


‘THE miller COMPANY +* MERIDEN, CONN. * UTICA, OHIO 


The Pace-Setting Sabre by miller... 
now in TWO NEW SIZES at LOWER PRICES 


SABRE 16 


miller 


SINCE 1844 


‘Smooth- hending ELECTRUNITE™ 


‘Electrical Metallic Tubing 
| ‘puts extra profit in your job 


_ You’ll feel the difference. There are no hard spots 
in Republic ELECTRUNITE E.M.T. Every piece 
_bends easily every time. You save time and 
, materials on every job—eliminate kinks that 
. 
. 


‘waste materials, necessitate additional cutting 
and bending—all of which costs you money. 


_ ELECTRUNITE bends more smoothly because 
it is uniformly round. It fits the bender snugly. 
If bent too much or in the wrong place, ELEC- 
_TRUNITE straightens out smoothly without split- 
ting or kinking. 

_ Hard spots are eliminated by constant quality 
_ control—from ore to finished product. Republic 
“uses only the finest steel, made in its own mills. 
This steel is precision formed and welded into 
the most preferred electrical conduit in the 
_ business. 

_ Easier bending plus ELECTRUNITE’s other ex- 
_clusive features add up to lower installed cost 
and a bigger profit. Prove it to yourself on your 
-next job. For additional information, call your 
Republic representative or mail the coupon. 


r 


EPUBLIC STEEL 


Cleveland 1, Ohio 


PRODUCTION SCHEDULES ARE MAINTAINED when the tube 
is ELECTRUNITE E.M.T. Photo shows Doan Electric Company, 
electrical contractors, installing ELECTRUNITE at the new Marine 


Towers, Cleveland, Ohio. Architect: Weinberg & Teare. General 


Contractors: Herbert W. Shepherd and Dunlop & Johnston, Inc. 


Compatibility and strength 
characterize 
raceways made of 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION ¢ DEPT, A-3748 
212 EAST 131st STREET - CLEVELAND 8, OHIO 


Please send more information on the installation advantages 
of ELECTRUNITE Electrical Metallic Tubing. 


IN aig ee Te 
Company 
JAG OE ee OL ee 2 Os a ee ee a 


ey eee SS Zone. = State 


Save on installed costs 
with Transite Electrical Ducts 


To meet today’s strict conduit specifications and, at the same 
time, keep installed costs down, more and more contractors are 
turning to Transite® Ducts. 


Transite’s long lengths and light weight reduce handling and 
laying costs. This, combined with a quick coupling method, per- 
mits rapid assembly. A small but complete line of fittings sim- 
plifies the assembly of duct-bank configurations even with com- 
plex constructions. Finally, the smooth inner walls of Transite 
make cable pulling easier— reduce strain on both the cable and 
pulling equipment as well as the duct. Result? Fast installation 
and a saving on every foot of duct you lay! 


Non-combustible, non-sparking Transite resists corrosive soils, 
electrolytic action and stress of normal soil movement. Its tight 
joints are flexible yet permanent. They lock out water-borne silt, 
roots and other system disrupters. 


For full details, write Johns-Manville, Box 362, ECM-3, New 
York 16, N. Y. In Canada: Port Credit, Ont. Cable: Johnmanvil. 


JOHNS-MANVILLE 
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~ The ADVANCE TRANSFORMER CO. ILI (In-warranty Labor Insur- 
ance) Program is designed to reimburse the Electrical Contractor for 
normal labor costs incurred in replacing ADVANCE In-warranty 
High Power Factor Fluorescent Lamp Ballasts. 


ILI permits the Contractor to guarantee both labor and ballasts in 
fluorescent lighting installations. It gives fast and more efficient serv- 
ice for lighting equipment manufacturers’ products if an ADVANCE 
Ballast becomes inoperative within the two-year warranty period. 


The results of a recently conducted survey among NECA contractors 
were taken into consideration in the development of this program. 
The NECA members were sent a letter and questionnaire to deter- 
mine an equitable cost for changing out inoperative Fluorescent 
Lamp Ballasts. The answers received varied, however, ADVANCE 
TRANSFORMER CO. took these variables into consideration to arrive 
at an average amount to be paid the contractor for changing out 
each in-warranty ADVANCE Fluorescent Lamp Ballast. 


Remember, I LI is an exclusive program of ADVANCE TRANSFORMER 
CO. who brought the lighting industry Kool Koil Fluorescent Lamp 
Ballasts, ADVAN-guord; Thermally Protected Fluorescent Lamp Bal- 
lasts, Visa-Volt Color Coding, a Nation-Wide Service-Stocking Dis- 
tributor Program and other important developments to meet the 
ae s changing needs. é 


Write today for complete literature on this ADVANCE In-warranty Labo 


Insurance [LI] Program, another revolutionary benefit from the World’: 


Largest Exclusive Manufacturer of Fluorescent Lamp Ballasts. 


i ALR 
tN ine 
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WAGNER’ DRY-TYPE GENERAL PURPOSE TRANSFORMERS; 


Compact | 
Epoxy-Filled 


Units that 


{ 


Unusually small in size (the 10 kva rating is less 
than a foot-and-a-half high), Wagner® totally-en-} 
closed Type AE-Single Phase Transformers can be} 


used for general purpose applications. They have| 
a low sound level, the result of encasing small} 


Wagner Form W core and coils in a solid block of 
epoxy compound... to give you a whisper-quiet/f 
transformer that can be used anywhere noise would) 


be a nuisance. 


Available in ratings from 1 to 10 kva, Wagner Typel 


AE Transformers have insulation protection suit- 
able for continuous operation at 80°C in a 30°C 
average ambient. All parts are sealed from dust} 
moisture, and corrosion by the epoxy compound jf 
Every unit is built to conform to all applicable} } 
standards of ASA and NEMA. q 


Wagner Type AE Transformers can be installed 
indoors or out in any location where they will noiff 
be submerged or exposed to injurious fumes inf 
concentration. Compact and lightweight, they re: 
quire no fireproof vaults and can be mounted in|) 


doors in any position, at any angle, on wall, floor, oi 
ceiling. These transformers are carried in stock aj 
Wagner branches and distributors. There’s one neaj 
you, listed in your ‘phone book. Call or write now 


Wagner Electric Grporation! 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A, 


WT61-9 


DIMENSIONS IN INCHES 
Ka | Heioht [Wish [Depth 
46 


NET WEIGHT 
POUNDS 


AVERAGE SOUND 


SPECIFICATIONS LEVEL DEES 


Type AE—Single Phase—1 to 10 Kva 
80° C Rise, 60 Cycles. 


High Voltages: 120 x 240; 240 x 480; 
600 volts, no taps; 480, 600 volts, 2— 


fe 
wo 
N 
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ss SORE < 


with the right lubricant 
for each cable-pulling job 


Save time and money installing cable in conduit... protect 
cable from damage...assure service continuity... with a 
Cable lubricant engineered for your job’s requirements. 


Because conditions vary from job to job—diameter and length 

| Of cable, kind of insulation, number of bends, friction in the 
duct—Burndy provides these four tested cable lubricants, for 
a variety of service conditions. One of the four is the Burndy 
lubricant for your job... ask Burndy to help you select the 
Cable-pulling lubricant you need, 


Burndy SLIKON, for cable covered with rubber, many kinds of 
plastic, or lead, for installation in steel or aluminum conduit. 


Burndy ALBENTONITE CABLE LUBRICANT, for cables with 
polyethylene and similar insulations. 


Burndy IMPROVED CABLE PULLING COMPOUND, specifically 
for lead-covered cable for installation in ducts of all types. 


Burndy PROTECTANT 626, for lead covered cable for instal- 
lation in ducts and manholes subject to flooding and other 
severe conditions, 


NORWALK, CONNECT, BICC-BURNDY Ltd, Prescot, Lancs., England in Europe: Malines, Belgium TORONTO, CANADA 
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Pain SAmior ta ie 


Testing: a ‘Levit switch subjects it it to to the 

equivalent of 20 years of heavy usage. It 
goes on and off 30,100 times under 4) 
types of loads Periodic destructive tests 
go up to 3,000,000 cycles to check reli4 
ability. 17 separate laboratory tests eval- 

uate both the finished switch and all its 
components. Leviton maintains one of the 
largest wiring device testing labs in the 
country to bring you the safest possible 
switch at the low- omexe | 

est possible price. | 


E SWAPS YOU 


VHY YOU SHOULD USE AN AMPROBE 


“LEX ay" Eethination volt-amp- i a Ste this snap-around instrument 
Peorden. S-voltage, 5-current and 1-ohm ranges for true flexibility. 
E.Only one range visible at one time to speed readings, minimize errors. 
Read from any angle—even in poor light. 
2 K “Breezes!” the needle at the reading. Let’s you test any conductor you 
can reach—even when you can’t see the scale. 
ERATION. Convenient “trigger” and plastic selector knobs make this 
pocket-sized beauty “one-hand” handy. 
Unique printed circuitry for rugged reliability; exclusive 
meter movement ‘includes self-shielding internal core magnet. 
t. Take readings accurate within +3% of full scale—in a snap! 
U ISWERS ARE | AG. The KIT holds an RS-3, a DECA-TRAN (extends amps 
readings 10x; sts 1200 amps), an ENERGIZER (multiplies sensitivity 10x for 
small-appliance and fractional-h.p. motor readings), test leads and a compart- 
ment for your hand tools. Price (without trade) : $84. 50. 


ONE REASON WHY YOU SHOULD TRADE TODAY FOR THE TEST-MASTER KIT 


Now you can trade in your old snap-around tester. (any make but the AMPROBE 
JR.) for the compact TEST-MASTER KIT or a new AMPROBE RS-3. No matter how old your 
present instrument i is, or its SADC IANE: it’s worth real money! Ask your Distributor. 


-ORP., LYNBROOK, N.Y. World’s Largest Manufacturer 
) jolc r of Snap-Around Test Instruments 
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8’S THE 
ANSWER 
to COLD- 
WEATHER 
SPLICING 


“enn! 


ae Electrical 
Tape zeroes in on one of your toughest 
problems... cold weather splice wrap- 


ping. 20% thicker than regular vinyl 
tapes, No. 88 is compounded and spe- 
cifically designed to conform readily 
even in frigid temperatures. It has the 
perfect ‘‘feel’’ for completing fast, easy 
splices, and even when the temperature 
soars above the hundred mark this 
tape is formulated so its dependable 
protection lasts. It insulates and shields 
splices in heat, cold, any weather. 


See for yourself! For free sample roll, 
write: Electrical Products Division, 3M 
Co., St. Paul 6, Minn. 


MINNESOTA MINING E 
statis MANUFACTURING CO. 
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~ Goes on SLICK in freezing cold! 


f f 


Made to STICK in any weather! 


“SCOTCH" IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. f 


chitects: Skidmore, Owings & Merrill 


Lighting for prestige buildings— Diex 


nere are 40,000 fluorescent luminaires, each equipped 
th a lens molded of crystal-clear PLEXIGLAS® acrylic 
astic, at the new Chase Manhattan Bank building in 
ew York—a landmark on the downtown skyline and a 
llestone in architectural planning. 


2e PLEXIGLAS lenses are precisely designed optical 
sments that assure full utilization of light. They are 
rong and rigid, yet light in weight... will remain free of 
scoloration after years of exposure to fluorescent light. 
ne result: another example of a magnificent building that 
es PLEXIGLAS to obtain lighting of the highest quality. 


e will be pleased to send you literature on PLEXIGLAS 


as a lighting material, and the names of manufacturers 
whose equipment includes PLEXIGLAS lenses and diffusers 
... for lighting that stands out and stands up. 


PHILADELPHIA S,PA. 
In Canada: Rohm & Haas Co, of Canada, Lid., West Hill, Ontario 


...we do! 


We're talking about our new Class H transformers. 

These Hevi-Duty®, dry-type transformers are 17% smaller 
by volume, on the average, than any other manufacturer’s 
transformers. (Our 45- and 500-kva models do considerably 
better than the average. They’re about 28% smaller than any 
other transformers with the same ratings. And they take 
about 13% less floor space.) 

You might say they give you less of what you don’t like. 

Think of what these space-saving transformers can mean 
to you. Especially in installations where every cubic foot is 
measured in terms of dollars. Even where space is no object, 
you'll save time, money and trouble with these easier-to- 
install units. 

And think of these other advantages. Lower case tempera- 
tures (40° C. rise max.). Greater overload capacity. Complete 
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vibration damping for low sound levels. Larger wiring com- 
partments. Bottom-mounted terminals. 

Why wait to start saving? You can get these advanced 
transformers now. In 600v, 3-phase ratings from 30 to 500 
kva.. . single-phase from 372 to 167 kva. Ask your Hevi- 
Duty transformer specialist for full details. Or write directly 
to us for Bulletin T-2201. 


Hevi-Duty 
Electric Company 
Milwaukee, Wisconsin 


A Division of 
Basic Products 
Corporation 


HEVI-DUTY 


Power and distribution trans- 


formers, dry-type and oil-filled. 
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GIVE IT TENDER LOVING CARE 


- 


Series 2700 Superoval uses 
700- or 1000-watt mercury 
lamps. Mounts on any 
standard poles now in use. 


Mes 


Series 2320 Star-Lux OBR 

atest uses mercury lamps up 

Series 2600 Unitized to 250 watts or incandes- 

Endoval with built- cent lamps up to 6,000 

in ballasting uses lumens. Open bottom re- 

250- or 400-watt mer- fractor, choice of top- or 
cury lamps. side-mounting heads. 


Series 2500 Urbanoval for Series 2500 Unitized Urban- 
external ballasting uses oval with built-in ballasting 
100-,. 175-, or 250-watt uses 100-, 175-, or 250-watt 
mercury lamps. mercury lamps. 


m superhichways Revere’s family of street lighting luminaires includes 
Fro uP & y models for every application. From rural streets to high- 


intensity lighting for wide, busy city streets, you can 
to country roads, choose an attractive, modern Revere luminaire that will 
do the job best. 


Revere lets you choose the With Revere luminaires, you can select the luminaire 


ps 2 r style and lamp type to provide the amount of light de- 
luminaire to do the job best sired. Many Revere luminaires are designed for efficient, 
* comfortable lighting with either incandescent or mer- 
cury lamps. You can select the reflector and refractor 
combination to provide the A.S.A.-I.E.S. distribution 
desired. You can select many units with or without 
built-in ballast components and adaptor for photoelec- 
tric control. And you can select the mounting arrange- 
ment that meets the job requirements. This wide choice 
of luminaires and optional features gives you the com- 
bination to do the job the best possible way. 


For complete information on Revere incandescent and 
mercury street lighting luminaires, write for Revere’s 
street lighting catalog. 


OUTDOOR 
LIGHTING 


EQUIPMENT 


Revere Electric Mfg. Co. © 7420 Lehigh Avenue e¢ Chicago 48, Illinois 
(In Suburban Niles) Long Distance Phone: Area Code 312 Niles 7-6060 
Chicago Phone: SPring 4-1200 e« Telegrams: WUX Niles 


cost 2 + SIDA Sass Saas Se Sai aie Rens esi ice RE Sear ESS) 
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protects equipment and people...by sandwich- 
Bartical te between sheets of polyester insulation. Stops spread of unit fault, 
cks accidental contact. One of 44 features of the //00-LINE CONTROL CENTER 

greatest protection, fastest installation, easiest maintenance available in 
uped control. See your G-E Sales Representative or write for Bulletin GEA-7238 to 
t. 783-22, Schenectady, N. Y. General Electric Co., Salem, Va. and Plainville, Conn. 


GENERAL @@ ELECTRIC 


WRAP-UP ALL YOUR 
SPLICING NEEDS 


with only 


“TWO SIZES 
MAKE 
1178 


ae 
CRIMP 


CONNECTORS 


Ideal’s two sizes of steel sleeves and 
WRAP-CAP ‘“‘all-around"’ insulators 
will probably handle every splice you'll 
ever make. Listed for one #18 with one 
#14, to one #6 and two #8—1178 com- 
binations in all! 

Greater holding power, too... 
greater than any other crimp connec- 
tor used for pigtail splices. One-piece 
WRAP-CAP easily slides over even 
largest splice... completely insulates 
joint, even between wires. U.L. and 
C.S.A. listed for general use (600v) in 
branch circuit and fixture wiring, 1000v 
for signs and fixtures. 


We SS Or ean Ac 


sa % is 5S i i saree | 


Ei 


IDEAL ; 7 
ee IDEAL INDUSTRIES, Inc. 


wirihg job. 1041-C PARK AVENUE SYCAMORE, ILLINOIS 


New Crimp Tool— Makes Splic- 
ing Easier Than Ever Before! 
Makes short work of even the largest 
at area eaoer yeas res oe omelem pe a eer Ye RST pe crimps. A gentle, one hand squeeze 

FREE SAMPLES! Fill in and mail coupon. See how Ideal CRIMP and the job's done! Makes right-angle 
CONNECTORS work—on big splices and small! indents for tightest joints. Shear type 
cutter slices through toughest wire 


| 

| 

| 
NAME | : } 

| bundles, serrated nose grips, twists, 
ADDRESS | deburrs—cleanly, easily. Replaces a 

| whole pocketful of tools! 
COMPANY | 

| Sold through America’s Leading Distributors 
CITY 2. 2s oe ee ONE eT Ae J Jn Canada; Irving Smith Ltd., Montreal 
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We haven’t lost our senses. 

Our Jobmaster®the industry 
standard, is not being replaced. 
We’ve designed a totally different 
tool, for different kinds of work. 

Good old Jobmaster for medium 
and heavy duty fastenings. ~ 

New Pow-R-Set* for light duty 
fastenings. 

Like anchoring aluminum win- 
dow tracks. 
Setting metal channel runners 
for movable wall systems or for 


“A new fastening tool? 
Is Ramset crazy?” 


prefabricated exterior panel 
systems. 

Or fastening any light gauge 
metal or wood to concrete, block, 
or structural steel. 

Pow-R-Set works on anentirely 
different principle than Jobmas- 
ter. Both harness the efficiency of 
powder actuation. But instead of 
shooting, Pow-R-Set hammers 
the fastener into the work. In 
one surge. 

The powder charge drives a 


piston inside Pow-R-Set’s barrel. 
The piston sets the fastener. 

Over-penetration and ricochet 
are virtually impossible. 

We’ve made a wide assortment 
of interchangeable muzzle bush- 
ings to speed special applications. 

If we don’t have the one you 
need, our custom shop will makeit. 

The fastest way to see and try 
new Pow-R-Set is to call your local 
Ramset dealer. He’s listed in the 
Yellow Pages, under “Tools.” 


iN * Trademark 
| ® 
4 Ramset ‘WINCHESTER -WESTERN DIVISION Olin 
285-c Winchester Ave., New Haven 4, Conn. 
3 
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. 


Investigate 


the only complete conduit system 


permanently protected by 
fused-on PVC coating 


Plasti-Bond is Pittsburgh Standard hot dip galvanized 
steel conduit, elbows, and couplings, heavily coated 
with polyvinyl chloride permanently fused-on at the 
factory. Overlapping sleeve design creates tight, pres- 
sure sealed joints on couplings and condulets, pro- 
vides complete protection against corrosive fumes. 
There is no “corrosion travel”, no fume seepage. 

Plasti-Bond’s unique protection costs less installed 
than any other effective corrosion-resistant electrical 
system. Standard conduit installation methods and 
tools are used with little or no alteration in technique. 

Complete corrosion-proof conduit systems can be 
specified in Plasti-Bond, including Crouse-Hinds con- 
dulets, lighting fixtures, straps, and pull boxes to 
meet all requirements. 

Get the full story on the finest PVC-protected 
electrical system. Write today. 


*Patent Pending 


PLASTI-BOND 
pala 
Heras 


DUIT| CO. 


co 


Plants; 


Pitts. 


Verong, Po. anda 


es 
ben St and rgeeature, 


ONduit Compe on 
Y, 


GENERAL OFFICE: VERONA, PA. 


Verona, Pa. « Morrisville, Pa. + Houston, Tex. 
» Franklin, Pa. « Gilmer, Tex. 
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Make UNIFORM OFFSETS 
in 1/2’ E.M.T. in 2 SECONDS 


see 
SAVES TIME...DOES A BETTER JOB 
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‘‘Chromalox electric comfort heating is 
profitable — no question about it” 


says Herb Wolters, electrical contractor, West Milford, New Jersey. 


“Residential installations of electric comfort heating are increasing each year, be- 
cause electric heat is easy to sell. And, it is highly competitive with other forms of 
heating. My firm installs Chromalox baseboard heating in an average 1200 sq. ft. 
house for $500.00—this means 20% more profit to us per job. We find Chromalox 
units are easy to install, and with the variety of units available from Chromalox, we 
can put the right heat source in more places.” 


CHROMALOX SHOWS ELECTRICAL CONTRACTORS 
MORE PROFIT IN ELECTRIC COMFORT HEATING 


You, too, can boost your gross profit 
on every residential electrical job by 
installing Chromalox comfort heat- 
ing. With electric comfort heating, 
you have the opportunity to get the 
entire electrical job including the 
heating system which may now be go- 
ing to the heating contractor. You'll 


find that you already have the knowl- 
edge and manpower to install electric 
“comfort heating—your Chromalox 
electric comfort heating distributor 
will help you with calculations, rat- 
ings and recommendations to com- 
plete the job. Chromalox provides 
you with the widest choice of electric 


2 of hundreds of Chromalox units 


Radiant and forced 
air bathroom heaters 
either recess or 


surface-mounted, 
ne 


scores 


SEND TODAY for 
your free sales kit to 
reater profit with 
hromalox electric 
heat. 


Size and style of 
clean-line electric 
baseboard units for 
all residential uses. 


heating equipment available any- 
where. There are units to fit every 
room in the home, every requirement 
for store or office equipment heating, 
every industrial heating need. Get 
going now on this new profit oppor- 
tunity and let Chromalox help you 
get these quality installations. 


WR-26 


CHROMALOX 


ELECT RILC Hema 


EDWIN L. WIEGAND CO, 
7790 Thomas Boulevard « Pittsburgh 8, Pa. 
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Only one cable 
could meet all the requirements 
for this 6,000-foot power installation... 


HIGH VOLTAGE 


INSULATED POWER CABLES 


SAN JUAN, PUERTO Rico — When the extension of San Juan’s 
International Airport was proposed recently the Puerto Rico 
Water Resources Authority — producer of all the 
Commonwealth’s electric power — was asked to remove 

a one-mile section of overhead transmission cable. 


The Authority’s primary problem was to switch to an 
underground installation in the shortest possible time and 
at the lowest possible cost. 


Armored cables were ‘‘out’’ — too expensive. Also unsuitable 
was any cable which required ducts, concrete 
trenches or manholes. 


The one cable that met all requirements — including lowest cost 
— was Simplex 350 MCM copper, 61 strands, polyethylene 
shielded, Plastex jacketed cable rated at 46K V grounded neutral. 


Can Simplex polyethylene-insulated power cables solve some 
of your high voltage problems? 


Such properties as low dielectric constant, low power factor, 
low dielectric loss, high dielectric strength and very high 
insulation resistance are making polyethylene insulation one 
of the most important high voltage cable innovations in years. 
And Simplex is — by far — the leader in the research, 
development and production of polyethylene-insulated high 
voltage cables. Write today for complete information. 


Photo courtesy of Puerto Rico Water Resources Authority. 


S 
POLYETHYLENE CABLES BY Sirmplex 
WIRE & CABLE CO. 


EXECUTIVE OFFICES: Cambridge, Mass. « Plants at Cambridge, Mass., Portsmouth, N. H., Westbury, L. I., Monrovia, Callf. 
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‘Extremely accurate,” 
Denver sales manager 


‘Beautiful styling,”’ 
Seattle accountant 


3 out of 4 people prefer 


Put this over-all preference to work for you with Honeywell electric heat 


In a recent survey of homeowners, three out of four, 
familiar with controls, preferred Honeywell. 

Most of your new customers have lived with Honey- 
well controls. Shouldn’t you put this overwhelming 
preference to work for you in your installations? 

When you combine Honeywell with your own fine 
brands of electric heating equipment, you’ve got a 
combination that can mean more customer satisfaction, 
easier sales, more profits. Let Honeywell’s new electric 
heat thermostats and new linear limit control join 
your sales team. They can be a big help. 


Low-Voltage Controls let you offer variety 
With the Honeywell R8097 Relay, which allows you to - 
use Honeywell’s low-voltage controls, you can offer 
the widest range of low-voltage thermostat combina- 
tions in the industry. All the way from the most 
economical to the famous Honeywell Round to the 
deluxe thermostats and Control Centers. 

Why don’t you ask for detailed information on 
both low-voltage and line-voltage temperature con- 
trols now? Just call the nearest Honeywell sales office or 
write Honeywell, Dept. EC3-24, Minneapolis 8, Minn. 
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‘‘Mighty reliable,”’ ‘I'll make my own controls,” 
Detroit truck driver Free-lance scientist 


Honeywell Controls 


controls, too. They'll help you sell the high quality of your installation. 


The new wall-mounted Honeywell T462 Line | 
Voltage Electric Heat Thermostat (and unit | 


mounted T460) give dependable, worry-free per- | : : 
formance. The control range is from 40° to 85° | aoe . FS one we 
with a one-half degree differential. ‘8 


New, rugged construction makes the units 
stronger. They are easier to set, rugged and | 


dependable, too. They operate electric heaters © a, ie . ‘ 
up to 5000 watts, responding to both radiant | Seat) a0: wb WE 
and convected heat. Two switching variations @ ———, 


are available in both models. Model T462A and 
T460C are SPST that make on a temperature 
fall and provide a line break at NO HEAT. Models 
T462B and T460D have the added feature of 
breaking both lines in OFF position. 
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BATHROOM AND 
Ne SMALL ROOM HEATERS New UNIT HEATER BLOWER 


New BASEBOARD HEATER 
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bs 4 ~ SECOND NATIONAL ELECTRIC 
~ COMFORT HEATING SYMPOSIUM 
Hotel Sherman, Chicago, Illinois 
March 19-21, 1962 
ELECTROMODE Booth No. 150 


lectromode 


Those of you who will have an opportunity to attend this convention will witness 
at first hand the continued great strides Electromode is making in flameless 
electric heat. At the 30-foot Electromode booth—you will see four new products 
added to the most complete line of its kind in the world. Our factory-trained 
specialists will be there to show you in full detail how Electromode products can 
help increase your sales in your particular business. We’re looking forward to 
greeting you. In case you can’t attend the convention, we have new literature 
ready for you right now. Drop a quick note to Electromode for details on the 
newest and finest products in electric heating. 


@® NEW BATHROOM and SMALL ROOM HEATERS: Completely restyled in new Satin 
Aluminum finish that adds the ultra modern look to any bathroom. Finish has longer 
life and is anti-corrosive. Automatic, Small Room Heater features fan-control mecha- 
nism, oil-sealed motor and newest hydraulic type thermostat. 


@ NEW UNIT HEATER BLOWER: The most advanced unit of its kind for commercial 
and industrial use. Precisely engineered for compactness. Quick, versatile installation 
ina variety of positions. Adjustable louvres conveniently direct heat where most desired. 


@ NEW QUARTZONE HEATER: Now equipped with high intensity quart tube which 
beams near-infrared rays—producing light as well as heat! Now more suitable than 
ever for exposed area heating, such as loading docks. Perfect for outside store display 
windows. Especially useful for any high outdoor installation. Pinpoints heat exactly 
where needed. 


@ NEW BASEBOARD HEATER: Extra easy, simplified installation and smart styling of 
_ attractive perforated grille are outstanding features of Electromode’s newest base- 
board. Now completely factory pre-wired and equipped with built-in connection box. 
_Box components are all standard and interchangeable. Installation time is reduced to 
a bare minimum. Simply remove cover plate and you have easy access to convenient 


mounting holes. 
WE VI A\ 
Dept. ECM-32 


ELECTROMODE Division of Commercial Controls Corp. Rochester 3, New York 
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Experienced 
Electricians 
Preter 

this 
Lape 


Lil KNO ; Whether you’re splicing transmission lines or | 


residential outlets, every splice you make must be final, safe and 
permanent. You can only be sure with the best — and it costs no 
more. #7 SLIPKNOT PLASTIC ELECTRICAL TAPE is the choice of elec- 
tricians who know, because it handles easily, conforms readily, and 
snugs and stays down. 


With adhesive permanently fused to vinyl base, with controlled 
tension for proper stretch without dangerous thinning — with 
SLIPKNO unvarying quality in roll after perfect roll — no wonder 
é #7 SLIPKNOT Pastic ELECTRICAL T4PE is the specified plastic tape. 

FLIP ’N CUT®, a Slipknot exclusive, 


TAPES by =) 
SOLD OLY 
THRU 
m RECOGWIZED 
© DISTRIBUTORS FF 
Qurrm coo 
speeds the job and saves you money. 


It's FREE with each 30’ - 44’ - 66’ roll! PLYMOUTH RUBBER COMPANY, INC. 


FL-7 QUALITY SINCE 1896 CANTON, MASSACHUSETTS 


SLIPKNOT 


Discover why SLiIpKNoT is found in all the best 
splices. On us. Just tell us your distributor’s name, 
on your letterhead, and we’ll send you a sample roll. 
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Superior Performance 


This month the Second Electric Comfort Heating Exposition and Sym- 
posium will be convening in Chicago. Two years ago the initial heating 
conference and exhibition under NEMA sponsorship drew an audience 
vastly greater than the most optimistic advance estimates. It proved to be 
a milestone in the progress of electric comfort heating. Many promotion 
programs now under way grew out of the confidence and enthusiasm gen- 
erated at the 1960 meeting. 


The current meetings will have plenty of progress to discuss. Installa- 
tions have extended into a great variety of geographic areas. Practical 
experience data has been gathered to help refine design and application 
methods and operating cost estimates. And no heating method ever before 
initiated such intensive and precise exploration of thermal insulation 
practice. Electric heating is already accumulating a substantial body of 
ee specialized information largely independent of traditional heating 
practice. 


Also emerging from many excellent electric heating applications is the 
exciting realization that in-space electric home comfort heating is the first 
really significant improvement in home comfort heating in over 30 years. 
Since the introduction of thermostatically controlled automatic heating 
plants in the late 20s, fuel fired systems have changed greatly in mechani- 
cal features but improvement in comfort has been practically negligible. 
With skillfully designed and installed in-space electric heat under distrib- 
uted control, the improvement in comfort is usually phenomenal. 


Superior comfort performance, however, does not come neatly packaged 
by the equipment manufacturer nor is it pulsed in over the power line. 
Design, insulation, equipment selection, layout, installation, control and 
electrical system coordination are all importantly critical to performance. 
And all of these matters are the functional responsibility of the electrical 
contractor. With all due respect to the many aids at hand the ultimate 
responsibility for systems and equipment performance must be accepted 
and guaranteed by him. 


Few would quarrel with the contractor’s responsible role in principle. 
But coordination of industry and trade practices essential to its effective 
achievement does not come easy. It must be built carefully around a clear 
and beneficial objective for all involved and, most importantly, for the 
customer. The interests of the utility, the electrical contractor, the equip- 
ment manufacturer, the distributor, the insulation industry and the builder 
are all involved. There is only one plain objective that can align all these 
interests in common cause—that all electric heat shall provide superior 
comfort performance. 


Such an objective provides a plain challenge to all concerned. Superior 
comfort performance is a good test not only of design or equipment selec- 
tion but also for such sensitive matters as trade relations or sales tactics. 
Are they constructively directed to the objective? It might prove enlight- 
ening to examine some of the current problems and annoyances that beset 
the progress of electric heat with this test in mind. 


ddim. Y LGat— 


‘COIL PROTECTION <i sist ase ee STOPS SHORT CIRCUIT DAMAGE 
INSTANTLY. BULLDOG PUSHMATIC® CIRCUIT BREAKERS HAVE 
MULTI-TURN COILS FOR INSTANTANEOUS MAGNETIC ACTION. BUY 
PUSHMATIC QUALITY BUY CUSTOMER PROTECTION. CONTACT 
YOUR I-T-E DISTRIBUTOR OR LOCAL I-T-E SALES OFFICE TODAY. 


Write fer yeur copy of 
“The Story Behind the Ad” 


|-T-E CIRCUIT BREAKER COMPANY 
BULLDOG ELECTRIC PRODUCTS DIVISION 


BOX 177 e DETROIT 32, MICHIGAN 
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Current progress in all-electric home heating, practical methods for heat loss calcu- 
lations, and estimating operating cost are discussed in this special report. Its aim is 
to provide the engineer and contractor with a useful summary of up-to-date practice. 


By W. J. Novak 


for electric home heating can be readily calcu- 

lated. Current data and methods have been 
refined by a growing volume of practical ex- 
perience in homes now running into the hundreds 
of thousands. In view of the rapid spread of elec- 
tric heating promotion and highly favorable public 
acceptance, a review of up-to-date application 
practice is timely. 

Determining heat losses and providing heater 
capacity for residential electric comfort heating 
installations is roughly comparable with calculat- 
ing residential electrical loads and providing serv- 
ice capacity to handle the loads. In both cases 
there are diversity factors at work; codes and 
standards have been developed for the protection 
and convenience of the homeowner; ample tech- 
nical data is available to facilitate calculations. 
Equipment of good quality together with high 
standards of workmanship combine to give effi- 
ciency, durability, and safety to the finished job. 

Electrical codes, with an emphasis on safety, 
have evolved over the years to make determina- 
tion of minimum service and circuit provisions 
routine for the electrical man. Municipal or elec- 


F erst heat loss and heater capacity values 


trical utility requirements frequently exceed this 
minimum in the interest of added safety, quality 
and flexibility. The electric heating industry, still 
in its infancy but maturing rapidly, has emphasized 
economy in developing its minimum standards. 
More recently, equipment standards have been 
formulated and adopted by the National Electrical 
Manufacturers Assn. and the National Board of 
Fire Underwriters which will go far to upgrade 
quality and safety aspects. 

The All-Weather Comfort Standard represents 
the strongest attempt thus far to get general ac- 
ceptance of minimum thermal insulation levels and 
reasonable operating costs. However, the many 
installations in use today which far exceed these 
minimums and provide greater economy and com- 
fort indicate that further progress along these 
lines is both possible and inevitable. 

The following discussion presents an up-to-date 
analysis of heat loss calculations, design factors, 
and operating cost principles which may be used 
both to size residential heating installations and 
to investigate the many variables of construction 
and insulation which combine to provide optimum 
comfort and economy. 
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HEAT-LOSS CALCULATIONS 


The general procedure for calculating residential 
heat loss is to apply the formulas given on this page 
to each room, obtaining heat-loss factors from the 
appropriate chart or table. Heater capacities are 
chosen for each room to match the room heat loss as 
closely as possible. The sum of the room heat losses 
gives the gross heat loss for the entire house. 
Example: Compute heat loss of following room: 

Outside walls: Wood siding, wood sheathing, %-in. 
gypsum board; R-11 insulation between studs; net area 
= 180 sq ft 

Floor: Hardwood plus wood subfloor over crawl space; 
R-12 insulation between joists; total area = 120 sq ft 

Ceiling: Y2-in. gypsum board under attic; R-19 insulation 
between joists; total area = 120 sq ft 


Table 2—Heating Terms 


is 


Glass: Two windows, 8 sq ft each, with tight-fitting storm | 
sash 

Door: 1¥/-in. solid wood with storm door; 20 sq ft 

Inside design temperature = 7OF 

Outside design temperature = —10F 

Temperature difference = 70 + 10 = 80 degrees 

Ceiling height = 8 ft; room volume = 960 cu ft 


Table 1—Heat-Loss Formulas | 


(1) Conduction loss = _heat-loss factor® XX area X temp. diff. | 


(watts) (watts/sq tt/deg TD) | (sq ft) (deg F) 
(2) Infiltration loss = —heat-loss factor? |X volume X temp. diff. 
(watts) (watis/cu ft/deg TD) (cu ft) (deg F) 


(3) Slab loss = heat-loss factor® X perimeter 
(watts) (watts/linear fl) (ft) 


For each room, formula (1) applied in turn to exterior | 
walls, ceiling, floor, windows and doors plus formula (2) }j 
applied to room volume gives total room heat loss. 

If floor is a concrete slab on grade, use formula (3) in 
place of (1) for the floor. 


a. See Charts 1, 2 and 3 and Tables 6 through 17. 
b. See Table 15. 
c. See Table 14. 


DEFINITIONS 


U: Over-all heat transmission coefficient; the amount of 
heat transmitted in one hour through one square foot 
of ceiling, wall, or floor area for each degree F of 
temperature difference between inside air and outside 
air. Expressed as Btuh/sq ft/deg TD. 

W: The equivalent of U, expressed in electrical terms: 
watts/sq ft/deg TD. 

Btu: British Thermal Unit; a measure of the quantity of heat 
or energy. 

Kwhr: Kilowatt-hour; a measure of the quantity of heat 
or energy expressed in electrical terms. 

Btuh or Btu/hr: The number of Btu flowing through a given 
area in 1 hour; a measure of the rate of heat flow; 
heater capacities are rated in Btuh. 

Watt: Electrical equivalent expressing the rate of heat 
flow; electric heater capacities are rated in watts. 

R: Thermal resistance; the number of degrees of tem- 
perature difference required’ to cause one Btu to 
flow in 1 hour through 1 sq ft of area. (The dimen- 
sions deg F/Btuh/sq ft are usually omitted in ex- 
pressing resistance.) 

k: Thermal conductivity; the number of Btu flowing per 
hr through 1 sq ft of a homogeneous material 1 in. 
thick per degree temperature difference. 

r: Thermal resistance per inch of a specific material. 


USEFUL RELATIONSHIPS 
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R-value: The amount of thermal resistance contributed by 
insulation when it is installed in a ceiling, wall oj 
floor. 

Outdoor design temperature: The lowest outdoor tem: 
perature at which the heating system is expected te 
maintain the indoor design temperature. This i 
usually considerably higher than the lowest tempera) 
ture on record for the area; value may be obtainec 
from local electrical utility. | 

Indoor design temperature, or control point: The tem: 
perature which is to be maintained in the heated 
space—usually 70F for residences in this country. ‘| 

Design temperature difference (TD): The difference betweer 
the outdoor and indoor design temperatures. 

Infiltration: Direct air leakage through cracks around win 
dows and doors, between construction elements, ani 
through opening and closing of doors and windows 
It is usually assumed that there will be from 2 % 
1 complete air change per hr, depending upon con 
struction. 

Heat-loss factor: The rate at which heat is lost from thi 
house. In electrical terms, it is expressed as follows 
For walls, ceilings, windows, floors and doors: 

watts/sq ft/deg TD. (See “W” above.) 
For slab floors on grade: watts/linear ft. 
For infiltrating air: watts/cu ft/deg TD. 


1 
R U = 3.413W = 293 ~ R 


filtration assumed: 2 air change per hr. 


lution: Determine heat-loss factors from tables & charts 
indicated: 

\Valls (Type B-3-g; Tables 8, 10 and 11, Chart 2): 0.0245 
|| watt/sq ft/deg TD. 

|loor (Table 12, Chart 3): 0.0195 watt/sq ft/deg TD. 
ieiling (Table 6, Chart 1): 0.0175 watt/sq ft/deg TD. 
iilass (Table 17): 0.132 watt/sq ft/deg TD. 

oor (Table 16): 0.094 watt/sq ft/deg TD. 
.. (Table 15): 0.00265 watt/cu ft/deg TD. 


Aultiply by area (or volume) and temperature difference: 


Formulated in 1959 and endorsed since by many 
tacets of the electric heating industry, the All- 
Veather Comfort Standard provides the means for 
valuating the thermal performance of a building 
nd for determining the level of insulation required 
| dD provide comfort and operating economy. 

Two sets of values are involved. The first estab- 
\ishes levels of heat loss per sq ft of floor area which 
hould not be exceeded for various areas of the coun- 


leat-loss factors through the insulated portion of 
‘oor, walls, and ceilings which should be achieved. 
these values are listed in Table 3. Flexibility is thus 
‘rovided which was not possible using the old “6-4-2” 
jule-of-thumb for insulation. Deficiencies in insula- 
jion in one of the building’s elements (wall, floor or 
Jeiling), or inability to meet the requirements in one 
'— the elements can usually be compensated for by 
jnereasing the insulation in one or more of the other 
lements so as to satisfy the over-all recommended 
eat-loss levels for the entire house. This aspect is 
) articularly applicable where a house is being con- 
erted to electric heat from a combustible fuel system. 
)| The insulation specifications can thus be formu- 
ited from the ground up, using Table 3 plus the ap- 
icable tables and charts included herein. Charts 1, 
and 3, which give heat-loss factors corrected for 
faming, may be used to find the amount of ceiling, 
‘all and floor insulation required to meet All-Weather 
lomfort Standards. Since the AWCS specifies heat- 
iss factors before correction for framing, it is neces- 
ary to restate these standards for ceiling, wall, and 
oor heat loss for use with Charts 1, 2 and 8 as fol- 


hws “ 


é 


Heat-loss factor 
“(watts /sq ft/deg TD) 
ee re ee .018 
Se et 024 
| Floors over ventilated crawl spaces... . . .020 
Floors over unheated basements. ...... 025 


mple 1: A ceiling having an uninsulated U-value of 
is to be insulated to the All-Weather Comfort Stand- 
. What R-value should the installed insulation have? 


ry of different climatic conditions. The second lists © 


Walls: 
Floor: 
Ceiling: 
Glass: 
Door: 
Infiltration: 


.0245 X 180 sq ft X 80 deg = 353 watts 
0195 X 120 sq ft X 80 deg = 187 watts 
.0175 X 120 sq ft X 80 deg = 168 watts 
132. X 16sq ft X 80deg = 169 watts 
094 X 20sq ft X 80 deg = 150 watts 


00265 X 960 cu ft X 80 deg = 203 watts 


Total room heat loss = 1230 watts 


One or more heaters with a total rating of 1200 to 1300 
watts should be installed. 
Note: The following pages discuss the above factors in 


detail. 


scale. 


ALL-WEATHER COMFORT STANDARD 


Solution: Using Chart 1, 
up to .74 curve. 


locate .018 on lower scale. Move 
Move left and read R-19 on left-hand 


Example 2: What is the minimum R-value of insulation to 


use in a wall with an uninsulated U-value of .24? 


Solution: Locate .024 on bottom scale of Chart 2; move up 
with .24 curve. (Estimate its position be- 
tween the .20 and .25 curves shown.) Move left and read 
R-11 on left-hand scale. 


to intersection 


Example 3: A floor with an uninsulated U-value of .31 
over a crawl space is to be insulated. What is the minimum 


R-value? 


Table 3—All-Weather Comfort Standard 


A. Recommended Heat-Loss Values 


Design Heat Loss 


Degree-Days per sq ft of floor area 


Btuh 


B. Thermal Performance Values 


Watts 


Heat-Loss Factor 


Building Section per sq ft per deg TD* 


Btuh 


Masonry walls 
Floors over ventilated crawl spaces........ .07 
Floors over unheated basements .09 


.O5 
.07 
AMZ, 


Slab edge heat loss _.| 30 Btuh 


per 
linear ft 


Watts 


.O15 
.020 
.035 
.020 
.026 


8.8 watts 
per 
linear ft 


* Calculated in accordance with the method described in current ASHRAE Guide, 
before correction for framing. For values corrected for framing, see accompany- 


ing text. 
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Solution: Using Chart 3, locate .020 on the bottom scale; 
move up to .31 curve. Move left and read R-12 on left- 
hand scale. 


Example 4: If the above walls, floor and ceilings are part 
of a 1400-sq-ft house in a 5000-degree-day area, do the 
insulation recommendations as determined above meet 
the over-all requirements of Table 3A? 


Design temperature difference = 70 deg. 

Net insulated wall area = 1100 sq ft 

Windows (with tightly fitted storm sash) = 100 sq ft 
Two 112-in. wooden doors with storm doors = 40 sq ft 
Total volume of heated space = 11,200 cu ft 
Infiltration rate = Y2 air change per hr. 


Solution: Heat-loss factors are as follows: 


Ceiling (from Example 1): .018 watt/sq ft/deg TD 
Walls (from Example 2): .024 

Floor (from Example 3): .020 

Glass (Table 17): 1132 

Doors (Table 16): 094 

Infiltration (Table 15): .00265 watt/cu ft/deg TD 


Heat loss for entire house: 


Ceiling: .018 X 1200 sq ft X 70 deg = 1512 watts 
Walls: .024 X 1100 sq ft X 70 deg = 1848 
Floor: .020 < 1200 sq ft X 70 deg = 1680 
Glass: .132 X 100 sq ft x 70 deg = 924 
Doors: .094 X 40 sq ft X 70 deg = 263 
Infiltration: .00265 x 11,200 cu ft X 70 deg = 2080 


Total heat loss = 8307 watts 


8307 watts 
1200 sq ft 


From Table 3A, the maximum suggested heat loss for a 
5000-degree-day area is 8.8 waits/sq ft. Thus the stipu- 
lated insulation -falls well within the thermal perform- 
ance recommended by the All-Weather Comfort Standard. 


= 6.9 watts/sq ft 


Example 5: Assume a house identical to that of Example 
4 is to be converted from fuel heat to electric heat. The 
walls are already insulated to R-6; it is impractical to 
insulate them further. Ceiling and floor are accessible 
for further insulating. Infiltration now is assumed to be 


INSULATION 
R-VALUES 


The “R-Values” used in conjunction with the heat- 
loss curves in Charts 1, 2 and 3 designate the ther- 
mal resistance provided by the installed insulating 
material. These numbers provide an accurate indica- 
tion of the effectiveness of the insulation and rep- 
resent.a big improvement over the previous practice 
of specifying insulation by “inches,” since an inch 
of one type of insulation could be much more effective 
than an inch of another type. 

Many insulation manufacturers are now stamping 
R-values right on the insulation. Several values may 
be listed on the same insulation, however, depending 
on where the insulation is to be used. To appreciate 
the significance of these different values, it is neces- 
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3% air change per hr because of the uncertainty of sealin 
in the walls around windows and doors, etc. Storm sas|| 
and doors are to be installed as before. How should thi 
floor and ceiling be insulated to meet the 8.8 walts/seig 
requirement of Table 3? 


Solution: First determine the heat loss through the door 
windows, and walls, and that due to infiltration. 
Windows (same as Example 4) = 924 watts 
Doors (same as Example 4) = 263 watts 
Infiltration heat-loss factor (Table 15) = 0.0040 watt} 
cu. ft/deg TD. 
0040 < 11,200 cu ft X 70 deg = 3136 watts 
Walls (Chart 2): Locate R-6 on left-hand scale; mo 
right to .24 curve; move down and read .033 o/ 
bottom scale. .033 x 1100 sq ft = 2451 watts. # 
Total heat loss thus far = 6777 watts. i) 


6777 watts ; 
—.——_ = 5.65 watt ft. i 
1200 sq ft wale i 
This means that the floor plus the ceiling heat loss mull 
not exceed 8.80° — 5.65 or 3.15 watts/sq ft. 
It we insulate both the floor and ceiling as in Examp}l 
4, their heat loss would be: 


Floor (R-12): .020 x 70 
Ceiling (R-19): .018 x 70 


Tota! = 2.66 watts/sq ft, 


which is less than 3.15. Therefore the 8.8 watts/sq 4) 

maximum will be satisfied with R-12 in the floor and R- 

in the ceiling. 
Floor heat loss = 1.4 x 1200 sq ft = 1680 watts | 
Ceiling heat loss = 1.26 X 1200 sq ft = 1512 watts | 
Total heat loss = 6777 + 1680 + 1512 = 9969 wai 


1.40 watts/sq ft 
1.26 watts/sq ft 


9969 watts 

1200 sq ft 
This house thus satisfies all the requirements of the AWC 
except the wall heat loss. The result is that this hou! 
will cost more to heat and will have colder walls than 
Example 4, but over-all comfort should be achieved. 


= 8.3 watts/sq ft. 


The above examples demonstrate the flexibility « 
the All-Weather Comfort Standard, particularly whe 
combined with the curves of Charts 1, 2 and 3, thi 
eliminating tedious and time-consuming calculation 


fa 


sary to understand the fundamentals of heat lo) 
through walls, ceilings, and floors. 

Conduction of heat through walls, ceilings, or floo) 
from the inside to the outside is similar to an electr 
current flowing through series resistances. Curre 
flows from the point of high potential to one of low 
potential; heat flows from a point of high temper 
ture to one of lower temperature. For a given voltag 
the electrical resistance of the electrical circuit ¢ 
termines the amount of current flow; for a giv 
temperature difference, the thermal resistance of 
thermal circuit determines the amount of heat cc 
ducted. As a current flows through a series circe 
there is a voltage drop across each successive resii 
ance in the circuit. In a thermal circuit, there is 
temperature drop across each successive resistar 
encountered by the passage of heat. These resi 
ances in the thermal circuit are represented by t 
building materials: plaster, insulation, air spa 
sheathing, siding, etc. 

The total thermal resistance is the sum of the resi 
ances of these components. And, moving from insi 
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‘4-Air Space and Surface Film Resistance 


odifying insulation R-values)* 


Air Spaces Surface Films 


Resistance 
Non-Refl. 


Thickness Resistance 
(in.) Refl. Non-Refl. Refl. 


% to 4 2.44 0.90 1.32 0.61 


¥% min. 3.52 1.02 


| er 1 4.40 1.08 4.55 0.92 


ynal Mineral Wool Assn. 


0 outside, there is a drop in temperature across each 
b: these resistances which is proportional to the mag- 
hitude of the resistance. 

The specific elements most important to the under- 
\tanding of insulation R-values are the surface films 
ind air spaces. The fact that the surface films actu- 
lly offer some resistance to the flow of heat may be 
nore readily understood when it is realized that the 
inside air temperature is higher than the inside wall 
jurface, and the outside wall surface temperature is 
ligher than the outside air temperature. Thus there 
‘s a temperature drop as heat passes from the inside 


rom the wall to the outside air. It follows then that 
‘hese temperature drops are caused by resistances 
io the flow of heat, just as voltage drops in an elec- 
jrical circuit indicate resistance to the current flow. 
| For the temperature ranges usually encountered in 
eating design, the numerical values of these surface 
tesistances depend upon (1) the direction in which 
she heat is being conducted, (2) the velocity of the 
ur moving past the surface, and (3) the nature of 
ihe surface. General assumptions are made based on 
lests and past experience to. permit the use of these 
urface resistance values in heat-loss calculations. 
Inside air is assumed to be still air; outside air is 
issumed to be moving at a speed of 15 mph. Attic 
ir, crawl space air and air in roof spaces—venti- 
lated or unventilated—are assumed to be still air. 
The third factor, the nature of the surface itself, 
may affect the surface resistance greatly. A shiny, 
smooth surface such as aluminum foil will have a 


The first set of values given in Table 4 permit the 
waluation of surface film resistances as they apply 
| i floors, walls, ceilings, windows, and so forth, where 
the surfaces involved are wood, glass, paper, ma- 
sonry, or other non-reflective building material. 
Higher values are warranted where reflective sur- 
ices are involved. For example, if insulation en- 
‘losed in aluminum foil is exposed to the attic or 
‘raw! space, its surface will have a resistance higher 

ian .61 because of its ability to reflect heat. Repre- 
: values for such a material are also included 
“p 

Table 4. 

ne other consideration may affect the insulation 
value. If the insulation were installed so that it 


ir to the wall and a temperature drop as it passes” 


Table 5—Insulation Resistances 


In the absence of a specific rating from the insulalion manufacturer, 


the following values may be used for computing R-values: 


per inch 
thickness 


Type Material 


Batts Mineral wool 3.70 
or 


blankets | Wood fibre, multilayer............ 3.70 


Cellulose (macerated paper or pulp) . 3.57 
Mineral wool 3.33 
Loose fill | Wood fibre (redwood, hemlock, fir). . 3.33 
Expanded vermiculite 2.08 


faced an enclosed air space, the resistance of the air 
space would add to its effective insulating value. 

Consider an air space in a wall. Since the surface 
of the space closest to the room side would have a 
higher temperature than the surface closer to the 
outside, the air space constitutes a resistance to the 
passage of heat. This air space resistance is affected 
by the same three factors that affect surface resist- 
ance. The width of the space has no significant effect 
on its resistance where ordinary building materials 
are involved, provided the space is at least # in. wide. 
The resistance value of air spaces less than ? in. wide 
is neglected. Air space resistances currently used 
for design calculations are included in Table 4. 

The above discussion makes clear the usefulness 
of alternative R-values for a given insulating batt. 


Example: Assume a mineral-wool insulating batt 21/2 in. 
thick has a thermal resistance of 3.70 per in. of thickness. 
The total resistance would be 2.5 x 3.70 or 9.25. If the 
batt were enclosed in aluminum foil and used between 
ceiling joists in an attic, its total in-place resistance would, 
be 9.25 plus the surface resistance of 1.32 (Table 4), or 
10.57. This would be designated by the manufacturer as 
R-11. (R-values are rounded off to the nearest whole num- 
ber. The manufacturer would adjust the thickness during 
manufacture to assure that the insulation provides at 
least the resistance specified by the R-value.) 

If the same batt were used between floor joists over a 
crawl space, with at least a 1-in. air space between the 
batt and the underside of the floor, the total resistance 
would be as follows: 

Air space: 4.40 


Insulation: 9.25 
Bottom surface: 4.55 


Total: 18.2, or R-18. 

If we now take this foil-enclosed batt and place it be- 
tween wall studs, it will create an air space between it 
and the sheathing which will have a resistance of 3.52 
(Table 4). Added to the insulation resistance of 9.25, the 
total resistance is now 12.77, or R-13. Since the insula- 
tion is not exposed to either the room air or the outside 
air, no surface resistance is involved. 

The insulating batt may thus be stamped by the manv- 
facturer as follows: 


Floors: R-18 
Walls: R-13 
Ceilings: R-11. 
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Resistance (R) 


The preceding calculations are intended to explain 
the reasons for multiple ratings of a single type in- 
sulation and are not meant to imply that a 24-in. batt 
would be so rated. Actual ratings applied by manu- 
facturers are based on practical tests of their own 
materials and may vary from the theoretical values. 

Manufacturer members of the National Mineral 
Wool Association are now finalizing plans to mark 
all their insulating batt products in this manner. In- 
cluded with the insulation will be instructions as to 
how to modify these ratings if the insulation is used 
in a manner other than that intended when the values 
were calculated. For example, if a batt were installed 
in a ceiling which was then covered by an attic floor, 
the resistance of the top surface of the insulation 
would no longer apply, and it would have to be de- 
ducted from the stamped value. However, depending 
upon the thickness of the batt, an air space may be 
created by such an installation; hence the resistance 
of the air space must then be added. Table 4 is used 
for such modifications. 

It is difficult to label bags of blowing insulation in 
this manner, so these manufacturers will specify on 
each bag the minimum thickness, the maximum cover- 
age in sq ft, and the installed density of the material 
necessary to attain a certain R-value. It is then up 
to the installer to comply with the instructions to 
make sure the specified R-value is attained. 

Charts 1, 2 and 3 are to be used in finding ceiling, 
wall, and floor heat losses. They require a knowledge 
of the insulation R-value. If the insulation to be used 
in a particular heating installation bears no R-value 
rating but is specified in inches and type or by 
k-value (Btuh/sq ft/deg TD/in.), its R-value may be 


EFFECT OF FRAMING 


In any ceiling, floor, or wall (excluding windows and 
doors), there are two major parallel paths of heat flow: 
through the insulation and through the framing (joists, 
studs, lintels, etc.) These wooden members have a much 
greater heat conductivity than an equal thickness of in- 
sulation; hence heat is lost at a faster rate through the 
framing than through an equal insulated area. The sig- 
nificance of this framing loss depends upon the extent to 
which the structure is insulated and the total area of the 
framing heat path as compared to that of the path through 
the insulation. : 

As an example, the heat-loss factor of a 38-in. gypsum 
wall with 1-in. wooden sheathing, building paper, and 
wood siding, insulated to R-11, is .0192 watt/sq ft/deg 
TD if the studs are ignored. However, if the framing 
comprises 20% of the total wall area, the heat-loss factor 
becomes .0245 watt/sq ft/deg TD when the loss through 
the studs is calculated. 

The actual heat-loss factor is thus 27.6% higher than 
the uncorrected factor. Stated another way, the uncor- 
rected factor will give a result which is only 78.4% of 
the actual heat loss through the wall. 

Similarly, a Y2-in. gypsum board ceiling with R-19 in- 
sulation and 15% framing will have an uncorrected fac- 
tor which is 83.5% of the actual factor. For a frame 
floor with 15% framing and R-12 insulation, the percent- 
age becomes 95.2%. Applied to the heat loss of a com- 
plete house, these percentages show that, depending 


calculated as above using the data of Tables 4 and 
Once its resistance per inch is known, this figu 


is multiplied by the number of inches to be uselll) 


adding to the result any applicable surface or all 
space resistances. 


Example: Paper-enclosed insulating batts 4 in. thick ail) 


| 


to be installed between ceiling joists in an attic. They all” 
rated by the manufacturer as having a k-value of ae | 
Btuh/sq ft/deg TD/in. Find the R-value to be used will)” 


Chart 1. 

nae ees = 3.70 per in. 
k 227 

3.70 X Ain. = 14.8. wi 


Since the top surface of the batts will be exposed tot 
attic air, a surface resistance of 0.61 (Table 4) must 
added. 


Solution: Resistance = 


14.8 + 0.61 = 15,41, or R-15. 


Example: Preliminary heat-loss calculations are to — 


made for cellulose insulation blown between 2 % 4 wel) - 


studs. No data on insulation is available. What is 
approximate R-value? 


Solution: From Table 5, a representative resistance of sui 


insulation is 3.57 per in. Nominal 2 x 4 studs are 34) 4 l 


in. deep. ‘ig 


3.57 X 3% = 12.94, or R-13. 


(No air space or surface films are involved.) 


4 
te! 
| 


Batts may also be stamped as to their effectivenes 3 


for summer air conditioning. For example, sing | 
the heat flow is down through a ceiling in the summel, 
time instead of up, the winter “floor” R-value of jf 
batt in the ceiling indicates its resistance to hed 


in the summer time. 


upon heater ratings available, neglecting the framir 
effect could result in the installation of equipment ¢ 
insufficient capacity. Also, any rigorous analysis made ¢ 
heating consumption would be in error to the same exter 
Most heat-loss factors tabulated in various literatuy 
and publications neglect the framing effect simply becaus 
of the extra space and complications involved in takin| 
it into account. Variations in building materials and co) 
struction are depended upon to make such refinements ¢ 
little consequence, hoping that errors in one directic 
will be compensated for by errors in another directio) 
However, all such errors could conceivably be in the sam 
direction. Any accuracy that can be improved in any ste 
of the entire process will reduce the margin of error. 
Charts 1, 2 and 3, included on the following pages ft 
determining ceiling, wall and floor heat-loss factors, mak 
such corrections for typical framing areas. Consequentl) 
heat loss determined through their use will be a litt 


-/higher than that resulting from the use of factors pul 


lished elsewhere which ignore the framing effect. — 

Presentation of the heat-loss factors in the form of curve 
rather than tables makes possible without calculations , 
quick visual appraisal of the relative effect of variow 
insulating levels in meeting any desired heat loss, an 
provides a basis for convenient comparisons of fhe the 
mal performance of any commonly used ceiling, wall a 
floor structural materials in conjunction with thermal i 
sulation. 
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CEILING 
HEAT LOSS 


The curves of Chart 1 cover the entire range of 
‘ ceilings commonly found in residential construction 
‘ and may be used to obtain heat-loss factors at various 
: degrees of insulation. These curves automatically 
| correct the heat-loss factor for the effect of framing 
) (ceiling joists). Joists were assumed to be 2 x 6 
“§ covering 15% of the total ceiling area. (Errors re- 
) sulting from the use of these curves with 2 x 4 or 
}2 X 8 joists or with framing areas differing a few 
‘percent from the assumed 15% will be slight and 
+ consistent with variations introduced by installation 
:) and construction. ) 
) ' The change in shape of the curves above R-22 is 
) due to the assumption that insulation with an R-value 
greater than R-22 begins to cover the tops of the 
) joists, decreasing the heat loss through the joists. 
* The exact R-value at which this will happen will 
} depend upon the insulation resistance per in. and the 
) depth of the joists. However, most insulation blown 
"™) or placed only between joists will have an R-value 
‘| less than 22, while most blown insulation of sufficient 
“) depth to cover the joists will have an R-value greater 
") than 22. One exception is an R-24 batt now being 
|} made which is placed between joists. The dotted ex- 
| tensions of the lower curves of Chart 1 may be used 
| to obtain heat-loss factors with such batts. 


) Example: What is the heat-loss factor of a Y%-in. gypsum 
| board ceiling using R-19 insulation? . 

| Solution: From Table 6, the U-value of this ceiling is 0.65. 
| Estimate the position of 0.65 between the 0.41 and 0.74 
| curves of Chart 1. Moving right to this “imaginary” curve 
‘) and then down, read .018 watt/sq ft/deg TD. 


| 
¥ Example: Insulation with a value of R-45 is blown over 
| this ceiling. What is the heat-loss factor? 


7 Solution: With this amount of insulation, the effect of the 
) type of ceiling is negligible. Moving right from R-45 to 
) the .74 curve and then down, read .007 watt/sq ft/deg TD. 


| These curves are applicable to all ceilings which 
| have ventilating air above the insulation, whether 
@ it is an attic space or whether the roof construction 
) is nailed directly to the tops of the joists. In the 
a atter case, the depth of the joists will of course deter- 
| mine the maximum amount of insulation which may 
| be used. Reducing insulation thickness in this type 
of construction to provide an unobstructed passage 
‘) for ventilating air above the insulation is a safeguard 
which may save considerable inconvenience and ex- 
: pense, particularly in humid areas of the country, 
_ if it later becomes necessary to open the ceiling or 
Boot to combat condensation problems. 

- The loss in insulation resistance resulting from 
providing this air space may be compensated for if 
esired by selecting interior ceiling materials with 


Te 
Table 6—Uninsulated Frame Ceilings 


(Heat loss in Btuh/sq ft/deg TD) 
For use with Chart 1. 


Type of ceiling beneath joists U-Value 
Plaster (% in.) on metal lath.. ...........----5 aa 0.74 
Gypsum board (% in.).......----.5-+ +0225: net 0.65 
Plaster (% in.) on wood lath.........--.--000-0-055 | 0.62 
Plaster (Y% in.) on gypsum lath (¥% in.).........0.00-. 0.61 
| 
Gypsum board (4 in)... 0. eee ee ..| 0.60 
Plaster (3% in. LWA) on metal lath...........:. >. 4S 0:59 
Plaster (% in. LWA) on gypsum lath (% in.)......-..- 0.54 
Gypsum board (two % in. flayers)....-...--.5-5. 055 0.53 
) 
Acoustical tile (Y% in.) on wood furring.........--.5-: 0.41 
Insulating board (Y% in.).. 0... ee 0.38 
Acoustical tile (% in.) on gypsum board (% in.)........ 0.37 
Plaster (4 in.) on insulating board lath (Y% in.)........ 0.36 
Acoustical tile (3% in.) on wood furring....-.....-..-) 0.33 
Acoustical tile (34 in.) on gypsum board (% in.)........ 0.30 


Note: All plaster assumed to be sand aggregate unless noted LWA (lightweit 
aggregate). 


RR a 


higher resistance, such as insulating board lath and 
plaster or acoustical tile. Chart 1 shows, for example, 
that a 2-in. gypsum board ceiling (0.65 U-value) with 
R-19 insulation will have a heat loss of approximately 
018 watt/sq ft/deg TD. This same heat loss may be 
attained using R-16 insulation over a 0.30 U ceiling 
consisting of 2-in. acoustical tile on #-in. gypsum 
board. The amount of space R-16 or R-19 insulation 
will occupy in the joist space will depend upon the 
efficiency of the insulation, whether or not it has a 


- reflective surface, etc. In any case, a combination of 


materials may be found which satisfies heat-loss, 
ventilating, esthetic, and economic requirements. 

If it is desired to blow insulation into such a 
ceiling-roof space and yet maintain ventilation above 
the insulation, it can be done by installing fiber or 
treated paper retainers (which are commercially 
available) between joists as shown in the sketch. The 


Retainer Air space Roof 


Insulation 


Ceiling” Polyethelene ae eee 


undersides of the joists may then be covered by a 
continuous polyethylene-film vapor barrier. Holes are 
cut in the film as necessary for the insertion of the 
blowing nozzle. The entire insulating job may be 
inspected through the film to assure complete and 
uniform coverage, after which the holes are sealed 
and the ceiling material installed. 
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Chart 1. Insulated Frame Ceilings 


(Corrected for 15% framing) 


Insulation R-value 


Table 7—Exposed-Beam Ceilings With Built-Up Roofing 


(Heat loss in watts/sa ft/deg TD) 


Preformed roof insulation above deck 
Type of 3 


built-up roof deck 


0-| 4-1 1, 


Flat metal roof deck | .264 | .117 .076 .056 .047 .038\ 


(1 in) | 141 | .085 .061 .047 .041 .032]p. 
Wood (2 in.) | 1094 | .064 .050 .041 .035 .029) 
(3 in) | 067 | .050 .041 .035 .029 .026) 


Preformed slab;| (2 in.) | .061 Insulation 


wood fiber & 
cement binder | (3 in.) | .044 not used 


Exposed-beam ceiling construction will have ext 
cessively high heat loss, since conventional insulating | : 
methods cannot be used. Preformed insulation over i 
a built-up roof deck may be practical in such cases, | 
but at best the resulting heat loss will be 1.5 to 2) 
times greater than currently recommended minimum |) 
values for use with electric heat. Table 7 shows heat- | 
loss factors for representative built-up roofing with 
various thicknesses of rigid insulation. Addition of 
acoustical tile, insulating board, plaster, etc., between | 
beams will improve on the values shown. The pos- 
sibilities are many, however, and applicable heat-loss |) 
factors should be calculated for each case as required. 


How to Use Curves: 

1. Find the U-value of the appropriate uninsulated! 
ceiling from Table 6. This value determines 
which curve should be used. For U-values be- 
tween the three curves shown, use the closest | 
curve or estimate the position of intermediate 
curves by their relative U-values. 

2. Locate the insulation R-value to be used along | 
the left-hand scale. | 

3. Move right to intersection with curve, then down.) 

4, Read heat-loss factor on lower scale. 


| 
| 
| 
/ 
| 


-| 


0.005 0.010 


72 


Insulation 


between 
joists only 


0.025 0.030 0.035 


Heat loss with insulation (watts/sq ft/deg TD) 
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~ WALL 
HEAT LOSS 


The curves of Chart 2 are used to determine heat- 
loss values of common wall constructions with various 
degrees of insulation. They are corrected for 20% 
framing, which is typical of a common wall with 
Jone average-sized window. This value will vary 
‘slightly where there are no windows or more than 
‘one window; however, the variation will ordinarily, 
affect the final result by only a few watts. Where 
)the insulation R-value used is greater than 14.5, it 
‘is assumed that 2 x 6 studs will be used. These studs 
have a higher insulating value than 2 x 4’s, as 
‘demonstrated by the displacement of the curves to 
ithe left above R-14.5. 

} ' The curves are used in the same manner as the 
ceiling curves previously discussed. Heat-loss factors 
fare found by locating the R-value of the insulation 
to be used on the left-hand scale, moving right to the 
| applicable wall U-value, and then down to the bottom 
‘scale. 

) Unlike the floors and ceilings encountered in resi- 
dential construction, walls are bounded on both sides 
by building materials having a wide range of thermal 
‘resistance. As shown by the curves, the uninsulated 
| walls may have U-values ranging from 0.07 to 0.40, 
‘depending upon the materials used. 

Considerable error could be introduced, therefore, 
‘by assuming a representative U-value for all walls 
jas a basis of calculations. For example, the curves 
| show that a 0.35 wall with R-12 insulation has a heat- 
Sloss factor of .026 watt/sq ft/deg/TD. This same 


i 
| 


| ioe : 
Chart 2: Insulated Walls (Corrected for 20% framing) 
| 2 


heat loss may be approximated with the following 
combinations: 

R-11 insulation in a .30 wall 

R-10 insulation in a .26 wall 

R- 8 insulation in a .19 wall 

R- 6 insulation in a .15 wall, etc. 

These curves, therefore, provide a quick means of 
making economic comparisons of wall constructions 
vs degree of insulation to accomplish a desired heat 
loss. Since the curves with the lowest uninsulated 
U-values are of masonry construction, they do sug- 
gest possibilities of minimizing heat loss in certain 
types of occupancies, such as motels, where little or 
no wall insulation may be practical. 

Most summaries of electric heating calculations 
include a listing of heat-loss factors for only a few 
representative wall constructions, and the engineer 
or heating installer must look elsewhere or take an 
educated guess for walls not listed. To save the space 
required to present the entire range of wall construc- 
tions commonly encountered, a method is presented 
here for finding their U-values without calculations. 

Frame walls are built of three general components, 
in addition to the studs: the siding, the sheathing, 
and the interior finish. Masonry walls used in resi- 
dential construction normally consist of a masonry 
exterior plus an interior finish on furring. Tables 8, 
9, and 10 list all of these components, together with 
a code letter or number. These code letters and num- 
bers may be combined into a code group and the 
corresponding U-value located in Table 11. Code 
groups are built up from the outside of the wall to 
the inside. 


Example: A frame wall to be insulated consists of the 
following: 

Siding: Asbestos-cement shingles 

Sheathing: 25/32-in. insulation board 

Interior: 3¥-in. gypsum board. 
What is the uninsulated U-value of this wall? 


' i 3 = — ~ + 4 T : t 4 | 
2i T a8 ee ete ue i (eee 
> Reals ee fie 
{9 —}+——+——++ a fee ete 
. +- =F _ me al au 
i 17 tear eh = it 
ae 5 0.07| \|O.11 YO.15 |\O0.25 0.40 | 
| + 
“Sy 7 
| 13 eal - 
ss ef — 
3 {{ U- value. Fe { 
ae without | | 
|e insulation = 
B 9 ape 
fist + i= + ; ; 
7 x 4+ osek ae i =! it foe J | eae} | 1 
He {0.07 0.09 | 0.11 OSE ets 0.20 
] 
ag Sel aa ? | | ie 
mote t [| + sheath = : — eal + 
| = i { - Ne i =F = | ey: 
| : : Latah | \ | | } | | | 
0.005 0.010 0.015 0.020 0.025 0.030 0.035 0.040 0.045 


Heat loss with insulation (watts/sq ft/deg TD) 
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Table 8—Frame Wall Exteriors (ror use with Table 11) 


Siding 


Wood shingles over insulating backer board (5/16 in.)... 
Asphalt insulating siding 

Wood drop siding (1 in. x 8 in.)........-.-..200-000. 
Wood bevel siding (4 in. x 8 in.)................004. 
Wood shingles (72-in. exposure) 

WOO CEP CHE]S: (S4iin:) cass cacuescN ea Mlevap stale eee Perea 
Face brick veneer 

BinvOOUM (Sail). Rive cis. ks cao te amc aees eeteaets 
Asbestos-cement shingles 

RUECOR UT ANS) oe sos oes teres Pate a RO ea ca ieee 
Asphalt roll siding 


Sheathing 


Insulation board sheathing (25/32 in.)................. 
Insulation board sheathing (% in.)..............2..05. 
Wood (25/32 in.) and building paper 

Gypsum board: (inne seen ene che oe ee 
Biywood( 53/16: tris) oct cis cts cacnecn seen erent eanied nee 


Table 10—Wall Interiors (For use with Table II) 


Description * Code 


Plaster (2 in.) on insulation board lath (Y% in.). ...... 
insulation board: ()/azin:). 0a. eels 
Waoodtpariels::(94:in)a..0. tc ca nears aaah emerieen 
Gypsum board (two ¥%-in, layers).................. 
Plaster (Y%2 in. LWA) on gypsum lath (% in.).......... 
Plaster (%4 in. LWA) on metal lath.................. 


NEG © Bato Lin Mert om {0} 


Plaster (% in.) on gypsum lath (% in.).............. 
Plaster (2 in.) on wood lath...................... 
Sypsumiboard: (\/aritt) 2s eet cea See eae eee ee 
Plywood (%4 in.).......... SE int ep sea ec ag ear 
Plaster, (34..in:)2onametal lathes, 1. ss. ste eben ese 


* All plaster assumed to be sand aggregate unless noted LWA (lightweight 
aggregate). 


« 


Solution: Find the code letters and numbers for these 
components from Tables 8 and 10: 


Siding (Table 8): D 
Sheathing (Table 8): 1 
Interior (Table 10): g 


The code group (reading from the exterior to the interior) 
is thus D-1-g. Referring to Table 11, this code group has a 
U-value of 0.23. 
Example: Find the uninsulated U-value of the following 
masonry wall: 
Exterior: A layer of face brick backed by common brick, 
total thickness 8 in. 
Interior: Y2-in. plaster on 3-in. gypsum lath. 
Solution: Build up a code group as follows: 
Exterior (Table 9): 21 
Interior (Table 10): f 
The code group is thus 21-f. Table 11 shows a U-value of 
0.29 for this code group. 
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Table 9—Solid Masonry Walls (ror use with Table I) 


Description Thickness Code} 


(in.) 


6 26 | 
Brick (layer of face backed by common) 8 21 | 
12 13 | 
16 | 
8 19 | 
Brick (common only) 12 10. 4” 
16 7 
a 1 
| i e | 25 
“Stone (lime and sand) 12 23 
16 20° 
24 13 
aa | 
8 17 | 
Hollow clay tile 10 124) 
12 9 Il 
4 3 
30 Ib per cu ft 6 3 jj 
8 2) 
10 1 
6 10 | 
Poured concrete | 80 lb per cu ft 8 7 i 
10 6; 
12 4. 
6 27 
140 Ib per cu ft 8 255) 
10 24 | 
12 23 
Gravel aggregate 8 22 
12 20 
Concrete block Cinder aggregate 8 18 | 
12 16 | 
Lightweight aggregate 8 14 
12 1 


Heat loss through basement walls must be deter- 
mined if the basement is to be heated, in which case 
the walls will be insulated, and the applicable curves 
of Chart 2 for concrete or concrete block walls may 
be used as above. A convenient method is to de-' 
termine the heat-loss factor through the insulated 
wall using Chart 2 and then multiplying this factor 
by an appropriate temperature difference. In the 
absence of more accurate local data, the outside tem-. 
perature adjacent to the wall may be taken as the 
temperature midway between the outside design: 
temperature and the recorded well- or ground-water 
temperature of the area. Such factors as the depth’ 
of the frost level and the persistence and depth of 
snow cover above the ground influence this tempera- 
ture and make it difficult to predict accurately. 

Portions of the basement wall above grade are cal- 
culated conventionally using the full design TD. 


| cai pies aaa a8 a 
j 


Table 11—Wall Code Groups (U-values given are in Btuh/sq ft/deg TD) For use with Chart 2 


Frame U Masonry Frame U_ Masonry Frame U_ Masonry Frame U_ Masonry Frame U Masonry 


Vat daACl-< 5-h A-2-h 8-h C-2-d 15-f B-4-g 20-9 
1-b A-2-a 6-e A-3-e 9-e C-4-b 1é-e B-5-f 21 = 
None  .07 l-c B-1-a 6-f A-3-f 9-f C-5-a .24 16-f C-3-h = =.29 22-e 
I-d B-l-b .16 6g B-1-h 10-d C-5-b (cont)  17-e D-2-h 23-d 
16 7-b C-l-e 10-e D-1-h 18-d D-3-f 25-¢ 
[a eee 8-a CAT oad 23-b D-4-c 
8-b Giz 12-d YF a i rT Ta so 
oe ee a S| BSg 21-g 
None ,08 1-h A-1-d 6-h Cab 14 A-4-g 13-h C-4-d © 22-f 
2-4 co Tae e C A-5-f 15-g C-5-d .30 26-c 
2-b Ab 17. 9-a D-1-d A-5-g 16-g D-3-g 
om A-3-a 9-b ne 196 B-3-g 17-£ D-5-c 
CS lyk 0S RS eae A A le retin 5 aes B-5-h 21-h 
2-f A-1-f 7-d ie : oa : Chea oh eo 
2-9 A-l-g 7-e Ae ae f : f ee D-3-h 23-e 
2-h A-1-h 7-4 -2- “g -2-g C : 
| 49. ae B-2-e ll-e C-3-d 21-c ya 
None .10 3-a Api Wee. 10-6 B-3-c 11-f D-2-d 24-b o7 
3-b ai ice B-4-a 12-e D-3-c 25-q  |———__—_ 
3-c B-2-a 1b |) B-4b 12-f D-4-a 26-a a Cri 
3-d B-2-b 12- B-5-a 13-d A-A-h 14-h aan o 
None .11 3-e D-l-a on B-5-b .22 14d B.3-h 15-h C5-f .32 25d 
SiGisaea ee Fag. C-1-h 15-c C-3-e 16h D-4-d 
cs ee as C-2-¢ 16-c Dene 17-h C-4-g 22-h 
3-h norte 8-d D-t-6 \7-¢ D-4b .26 18g C5-g .33 24f 
None .12 4a meee. B-e D-1-f 18-c D-5-a 19:6... | Dodds s S2ee 
4-b B-1-d 9-c ie ae D-5-b 19-f Bide 3h 
-3- : 22- 5 
f i i ae i ae 21-a 25b 34 eee 
fee Aig a ke 14- 22 26-b bie 
oes sale 5c 22-a 
5-c B-3-b 4b >—_—__——me— 27-a heath oo) pene eae 
rai feahie re ne A-S-h 18h | Ch 25-f 
“2 15-b A : B-4-d 19- : : 
ae ‘ 1é-a nie : ce B-5-d 20-4 as ores 
1é-b -2- -e C-2-h Dy Eas ae ESTE VTS 
None .14 4-g 17-4 B-2-g 13-f C344 23-¢ C-5-h 24-h 
oA B-3-d 14- Did-g’ 3645) 25g 
e Cag 27. 274 
6-a A-2-e 8-f Gare 23 15-d ree D-5-f 26-9 
C-4-c 27-e 


| SE ae D-5-g 37 _27-f 

re A-3-d 10-c 2. : — 2 
ae aa Sree 1c D-2-¢ sig D-3-d None .38 27-9 
ASb .20 © 12+ Daeg B-4-e 19-h D-Ah .39 25h 


ey So AA 11h —__ 
Rape f= B2- , ‘18a e B:S.e:3-..28 "> 204 D-5-h_.40 None 


A-5-e .24 13-g D-3:e 22-d None .41 27-h 


frame floor constructions. From these U-values, and 
from the small difference between the curves, it is 
obvious that the differences in floor building mate- 


FLOOR rials have a negligible effect on the over-all heat loss 
through the insulated floor over a crawl space or 

unheated basement. 
HEAT Loss Several methods of insulating such floors are cur- 


rently being used, including blown insulation, insu- 
lating batts, and reflective insulation, all of which 
require careful installation to assure complete ther- 


The curves of Chart 3 are used in the same man- mal protection against water vapor transmission to 
Fe ner as those of Charts 1 and 2. They have been the space below. 
ie drawn to correct for framing, assuming that the area Insulating batts, with flanges stapled to the joist 
, of the joists, blocking, etc. facing the floor comprises faces, are usually provided with some type of re- 
| 15% of the total floor area. Calculations assume tainer below (lath, chicken wire, metal rods, etc.) to 
7 2x 10 joists; however, use of the curves with 2 x 8 support the weight of the batts and prevent sagging. 
| © or 2 x 12 joists will introduce very little error. These batts should be installed with the vapor-barrier 
Table 12 lists U-values of four of the most common face toward the heated space. 
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Table 12—Uninsulated Frame Floors 


(Heat loss in Btuh/sq ft/deg TD) 
For use with Chart 3 


U-value 


Type of floor above joists 


Floor tile or linoleum (VY in.), hardboard (4 in.), insulating 
board (% in.), and wood subfloor (25/32 in.)....... 


.24 
Floor tile or linoleum (Y% in.), plywood (% in.), and wood 
SHB MOOE (25 y/:3.2- is) oc lrens ns. clnrcrerare; moyena)aubteneiom sich tees 
Hardwoed floor (% in.) and wood subfloor (25/32 in.). . 
Ceramic tile (Y2 in.), cement (11% in.), and wood subfloor 
25/32 ithe) Sess cke ls elven ice aS che als OER 


.26 
28 


31 


Reflective insulation is at its highest efficiency 
when used in floors where the flow of heat is down; 
but it must be intact without tears, it must be fas- 
tened tightly to the joists, and the reflective surfaces 
must be kept taut to maintain the designed air-space 
widths. It is an effective vapor barrier in itself. 

Insulation may be blown pneumatically between 
floor joists from below through holes in a continuous 
membrane or retaining material fastened to the bot- 
toms of the joists, the holes being sealed after insu- 
lation is in place. This retaining material should be 
vapor-permeable to prevent the accumulation of mois- 
ture in the floor joist spaces. Vapor protection is 
provided by a continuous polyethylene film or other 
equally effective barrier between the subfloor and 
the finished floor. Such a barrier would be effective 
in all three methods described above, since it is the 
only way of blocking vapor transmission through the 
joists. 


Chart 3. Insulated Frame Floors (Corrected for 15% framing) 
40 


Table 13—Heat Loss through Basement Floors* 
(Watts/sq. f)** ‘ 


Ground water temperature Heat less factor 


(deg F) 


40 
50 
60 


* Representative concrete or concrete block construction. 
** Based on 70F indoor design temperature. 


In all crawl-space installations, an effective vapor 
barrier must also be installed on the earth or beneath 
any crawl-space floor to block earth moisture. 

Where basements are to be heated, the floor is not | 
normally insulated, although a vapor barrier is, a 
needed beneath the slab. The temperature difference | 
between the inside air and the earth beneath the slab © 
is quite nominal; the temperature of the earth is |)’ 
usually assumed to be that of the well water in the 
area. Table 13 shows approximate heat-loss factors |) 
to use for calculating basement floor loss. The nearest | 
weather bureau can supply information on well-water | 
temperatures. 

If the basement is not heated, insulation must be | 
provided in the floor above as over a crawl space, and | 
water pipes should be protected from freezing tem- 
peratures. If some heat is provided, insulation con- 
sistent with the temperature difference should be 
placed in the floor above the basement. 


Insulation R- value 


0.020 


sre 


0.015 


Heat loss with insulation (watts/sq ft/deg TD ) 


76 
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0.025 0.030 0.035 


Outdoor design 
temp. 


‘Table 14— 


Slab heat loss (watts per ft of exposed edge) 


(Deg F) 


| Insulated 


— 30 and colder 
—25 to —29 
—20 to —24 
—15 to —19 
—10to —14 
— 5to— 9 


| Floor Slabs 


aAowaodn 


Oto — 4 
+ 5to+ 1 
+10 to + 6* 
+15 to +11* 
+20 to +16** 


&rrbhw Anneaenn 


anno w 


Research indicates that heat loss through a concrete slab 
laid directly on the ground is approximately proportional to 
| the perimeter of the slab. While verified only for compara- 
‘| tively small floor areas, the factors in the above table 
| give reasonably accurate results when the slab is insulated 
to the degree specified. Edge insulation is assumed to be 
installed completely around the perimeter of the slab, 
| extending at least 24 in. down from the top of the slab, 
or down to the bottom of the slab and then beneath the 
slab for at least 24 in. (unless otherwise noted). 

Two sets of factors are given, one for unheated slabs and 
the other for slabs which contain heating cable. Heat loss 
through the latter will be greater because of the pelle slab 
temperature. 

Insulation in the R-6 or 7 range is recommended for elec- 
| trically heated houses. Resistance values are furnished by 
' manufacturer. If insulation is rated with a k-value in Btuh/ 
ft/deg TD for a 1-in. thickness, the R-value may be found 
as follows: : 


= MISCELLANEOUS 
HEAT-LOSS 


FACTORS 


‘Table 16—Heat Loss through Solid Wood Doors 


 (Watts/sq ft/deg TD) 


§ 


| 
| 
1 
j 
| 
} 


Nominal Actual Heat-loss factor 
thickness thickness 
(in.) (in.) Exposed With 
door storm door * 
] 25/32 . 188 .108 
11/4 1 1/16 .161 .100 
Tany2 1 5/16 144 .094 
1 3/4 1 3/8 .141 .091 
2 1 5/8 .126 .082 
2/2 2 1/8 .106 .076 
3 2 5/8 .091 .067 


_ * 50% glass and thin wood panels. 


ELECTRICAL CONSTRUCTION 


Unheated slab Heated slab 
R=6to7 R=5.0 R=3.33 R=2.50|R=6to7 R=5.0 R=3.33 R=2.50 
10.0 14.9 19.6 10.1 13<5 20.2 27 .0 
9.4 14.0 1B MOS 7 129: 19.3 25.8 
8.8 iat 17.6 8.9 12.0 17.8 24.0 
8.2 12.6 16.7 8.1 11.4 ASS) 22.8 
7.9 M7 15.8 7.6 10.8 16.1 Ye 
(Pee) 1.1 14.9 7.0 10.2 1562 20.5 
7.0 10.5 14.1 7.0 9.4 14.0 18.8 
6.5 9.7 12/29; 6.6 8.8 13.1 17.6 
6.2 9.1 12.3 5.6 7.3 ia si 14.6 
6.2 9.1 1253 5.6 7.3 11.1 14.6 
6.2 9.1 12.3 5.6 7.3 11.1 14.6 


AND 


* Factors assume only 12 in. of edge insulation. 
** Factors assume edge insulation extends down only to bottom of slab. 


The total heat loss through the slab is then found using 
the formula: 
Heat loss (watts) = Factor from table (watts/ft) x slab 
perimeter (ft). 


FHA requirements specify that slab edge insulation is to 
be used in all areas having more than 2800 degree-days 
per heating season or more than 650 in the coldest month. 
In more temperate areas, heat loss through uninsulated 
slabs may be calculated using a factor of 11.7 watts /ft 
(unheated) or 22 watts/ft (heated). However, it would not 
be a mistake to install such insulation in any slab-on-grade 
structure using electric heat. (The All-Weather Comfort 


- Standard recommends a maximum slab edge heat loss of 


8.8 watts per ft.) 


Example: Find heat loss through a 30 X 40-ft unheated 
slab; insulation R-value = 6; outdoor design temperature = 
0 deg F. 


Solution: From table, heat-loss factor = 5.3 watts/ft. 
Perimeter = 30 + 30 + 40 + 40 = 140 ft. 
Heat loss = 5.3 watts/ft x 140 ft = 742 watts. 


Table 15—Heat Loss Due to Infiltration 


(Watts/cu ft/deg TD) 


Heat-loss factor 


No. of air changes per hr 


Y, .00265 
.00398 
.00530 
.00795 


Table 17—Heat Loss through Windows 


(Watts/sq ft/deg TD) 


Heat- 
loss 
factor 


Width of 
each 
space (in.) 


No. of 
air 
spaces 


Description 


Single glass None .331 


Window with usual storm . 220 


sash 


Sealed unit 

Sealed unit 

Very tightly fitted storm 
sash, no vents 


Sealed unit 
Sealed unit 
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OPERATING 
COST 


Reasonably correct estimates of expected annual 
operating costs are still of significant importance to 
the promotion and sale of electric heat; hence an 
appreciation of the factors affecting cost and an 
understanding of estimating methods in current use 
are part of the required preparation. 


The NEMA Formula 


After the gross heat loss has been obtained for. 
each room in the house, the sum of the room losses 
will give the total house heat loss. Expressed in kilo- 
watts, this figure may be used, together with the 
design temperature difference and normal annual 
degree-days for the area involved, in the “NEMA 
Formula” to get an approximation of the annual 
energy consumption in kwhr. 

The accuracy of the result depends entirely upon 
the choice of the correction factor “C” used in the 


The Degree-Day 


Degree-days represent the annual summation of the 
daily differences between the mean temperature and 65F 
when the mean temperature is less than 65F. This rela- 
tion was developed as a device for estimating combustible 
fuel requirements, based on the observation that residen- 
tial heating was not generally needed until the outdoor 
temperature dropped below 65F, where the indoor tem- 
perature was kept in the vicinity of 7OF. 

The daily mean temperature is that temperature midway 
between the lowest and highest temperatures recorded for 
the day: 


max. temp + min. temp 


2 


mean temperature = 


For a mean temperature of 40F, the degree-days for 
that day would be 65-40 or 25 degree-days. If during a 
heating season there were d days having the same mean 
temperature t, the total degree-days represented by these 
days would be 

d (65 — +). 
The summation of d (65 — +) for all values of + during a 
normal year, using the number of days represented by 
each, gives the normal annual degree-days. 

Since 65F is used as the basis of calculations, normal 
-degree-days are said to be calculated to the base 65F. If 
it were known that heating was not needed until the out- 
door temperature dropped below 55F, as is often true for 
industrial or commercial applications, degree-days used 
for estimating would have to be calculated to the base 55F. 
This temperature above which no heat is required is also 
known as the “balance” temperature; it signifies the tem- 
perature at which the design heat losses just equal the 
extra heat gains from the sun, occupants, lighting, appli- 
ances, etc. 

Thus degree-days to any base b may be expressed as 
the summation of d (t, — +t) over the complete heating 
season. 


78 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Annual kwhr = 


5 / 
Degree-days to be used are calculated to the 65F base, as | 


The NEMA Formula 


For Estimating Annual Heating Energy 


gross heat loss (kw) X degree-days X C 
design temperature difference 


reported by the U. S. Weather Bureau. 


C = Correction factor, obtained from local electrical utility. 


formula. This factor must account for many variables. i 
in construction and living habits, as well as a “built- | 
in” error in the degree-day concept; hence unless it | 
is applied judiciously, its accuracy could be a matter | 
of luck. Most electric utilities supplying heating loads |) 
have adopted one or more values of “C” for use in |f 
their areas, depending upon the type of installation |) 
involved. An average value is often given as 18.5, |) 
but it is admittedly conservative for most applica- | 
tions in well insulated houses and usually yields esti- 
mates above the actual energy consumption. 

Theoretical approximations for this correction | 
factor can be made, however, by using actual tem- 
perature data to calculate net heat loss and then 
varying such things as design heat loss, floor area, 
and heat gains to see their effect on the factor. Fig. 
1 shows the results of such calculations for New © 
York City, using the average of U. 8S. Weather 
Bureau temperature observations recorded at La- 
Guardia Airport over a 5-year period. Total extra 
heat gains (solar heat, body heat, and heat from 
lighting and appliances) were estimated at 6114 kwhr 
during the heating season, and were assumed con- 
stant for all floor areas considered. These curves 
show that the NEMA factor will vary with the floor 
area. At 8 watts/sq ft a factor of 17.5 should be 
used for an 800-sq-ft house, while a factor of 22.5 
should be used for a 1600-sq-ft house. 

Also shown in Fig. 1 is a balance temperature. 
scale. This scale indicates the temperature above 
which no heat is needed from the heating system; 
that is, the extra heat gains just equal the gross heat _ | 
loss at the balance temperature. Thus for the above 
800-sq-ft house insulated to 8 watts/sq ft, the balance 
temperature is 60.5F. For the 1600-sq-ft house, the 
balance temperature is just over 65F. The balance 
temperature makes it easier to understand the varia- 
tions in the NEMA factor. With the same heat gains, 
a specific indoor temperature can be maintained in a 
small house at lower outdoor temperatures than in 
a larger house; therefore the heat gains account for 
a greater proportion of the loss in the small house. 

Although these curves were drawn specifically for 
total heat gains of 6114 kwhr, they may be used to 
determine the NEMA factor for other heat gains. 
This requires that the heat gains in watts/sq ft be 
known, which may be calculated as follows: 


Heat gains (watts/sq ft) = 


Heat gains (watt-hrs) 
Floor area X days below 7OF X 24 hrs/day ~ 


In the New York area in which the temperature ob- 
servations were made, there are 276 days with an 
average temperature below 70F. 
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6114 x 1000 
1200 X 276 X 24 


jfor a 70F indoor temperature, the balance tempera- 
jure (t,) may be found using the formula 


watts /sq ft = = 77 watt/sq ft. 


Wh 


tp = 70 — (TD), 


Wa 


wh = heat gains (watts/sq ft) 
| wa = design heat loss (watts/sq ft) 
TD = design temperature difference. 


| For a 1200-sq-ft house insulated to 5 watts/sq tt; 
|the balance temperature would be 


70 aoe (65) = 70-10 = 6OF. 


In Fig. 1, moving up from 5 watts/sq ft to 1200-sq-ft 
|eurve and then left to balance temperature scale 
verifies this value. 


| Example: Assume that heat gains for a 1200-sq-ft house 
“are calculated to be 1.0 watt/sq ft instead of 0.77. De- 
sign heat loss is 5 watts/sq ft. What NEMA factor should 
|be used? 


Solution: Calculate the balance temperature: 


] 
Deedee (oo) 70.718. = 57 


| From Fig. 1, locate 57F on balance temperature scale, move 
| right to NEMA factor scale and read 14.2. Thus increas- 
ing the heat gains from 0.77 to 1.0 watt/sq ft decreases 
the NEMA factor from 16.75 to 14.2. 

| If in the above example we continue to move right 
past the NEMA factor scale to the 1200-sq-ft curve 
and then down, we see that increasing the heat gains 
from 0.77 to 1.0 watt/sq ft is equivalent to decreasing 
the design heat loss from 5 to 4 watts/sq ft. 
Note that the balance temperature is independent 
of the floor area. Therefore, any house with a balance 
| temperature of 62F, for example, will have a NEMA 
| factor of 19, regardless of how large it is. 

| However, it must be remembered that this increase 
“in consumption with floor area is a theoretical and 
not a statistical evaluation. It is of precise value only 
| where all heat losses are proportional to the outdoor 
| temperature, and where equal heat gains are as- 
sumed for all houses regardless of size. Neither as- 
sumption is necessarily true. Basements, unventilated 
or moderately ventilated crawl spaces, or unheated 
| rooms or garages attached to the house will produce 
r situations in which part of the heat loss would be 
| lower than indicated by the outdoor temperature. 
_ Also, a single-floor house could have the same floor 
area as a two-floor house and yet have a much 
_ greater design heat loss per sq ft due to the greater 
| exposed floor and ceiling area. 

__ Thus, basic curves could be worked up for a 
"specific city or area by the local utility to get some 
initial working values for the NEMA constant, but 
the values would then have to be modified for the 
variables discussed above and thereafter revised as 
me rerionce with metered installations becomes availa- 
ble. 


Fis. 1—Variation of NEMA Factor With Floor Area 


New York, N. Y. (4989 degree-days) 


(All heat losses proportional to outdoor temperature) 


Design temperatures: 5F outdoor; 70F indoor. 


Floor area (sq ft} 
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Design heat loss (watts per sq ft) 


Net Heat Loss 


The procedure used to plot the curves of Fig. 1 
may be used to estimate energy consumption for 
any specific building without introducing the com- 
plications of the NEMA factor. It involves making 
an estimate of expected heat gains and subtracting 
them from the gross heat loss, giving the net heat 
loss (the heat actually required from the heating 
system). 

Fig. 2 illustrates graphically a house having a gross 
design heat loss of 5 watts per sq ft, as represented 
by the dashed diagonal line, for a design temperature 
difference of 65F. (At 70F, the heat loss is zero; at 
5F the heat loss is 5 watts/sq ft.) The average heat 
gains are indicated by the horizontal line above the 
zero heat-loss axis, assumed for this house to be .77 
watt/sq ft. As shown, the heat gains equal the heat 
loss at 60F; therefore 60F is the balance temperature. 
As the temperature drops below 60F, heat is needed 
from the heating system to offset this net heat loss, 
represented by the solid diagonal line. The net heat 
loss at any temperature may be found by dropping 
to this line and then left to the heat-loss scale, as 
shown by the dotted arrows. 

If we knew the number of hours each temperature 
persisted throughout a normal year, we could find 
the energy needed at each temperature. The sum 
would be the total annual energy consumption. 

For example, assume that weather bureau records 
show that during a normal season there are 166 
hours at 44F. The dotted arrows show that the net 
heat loss at 44F is 1.1 watts/sq ft. 


1.1 watts/sq ft x 166 hrs/yr = 183 watt-hrs/sq_ ft/yr. 


For a 1200-saq-ft house, the energy consumption at 
44F would be 


.183 kwhr/sq ft/yr x 1200 sq ft = 220 kwhr/yr. 
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- a 
Repeating this multiplication for each temperature Since this method uses actual hourly observations} 


and the number of hours it persists during the heat- it eliminates inaccuracies introduced by the degree} 

ing season gives the total annual energy. To make day concept, which is based on the mean temperatur« 

the job easier and improve accuracy, the formulas rather than the average temperature. The mean ant} 

given with Fig. 2 may be used rather than the graph. average daily temperatures may differ considerably\) 
The example below illustrates the process in detail. in some areas of the country. 


Fig. 2—Net Heat Loss Method of Estimating Heating Energy 


21 Average Heat loss = heat gains mined that there are 276 days with an average tempera | 
‘S| heat gains wy at t,= 60 F 69F or below. (276 days X 24 = 6624 hrs.) , 
Bs | 6114 x 1000 
=| ® = ———— =077 tt ft 
1S 4 wn "1200 X 6624 wen 
6 30 4 =70 : ae 
a | + Outdoor 1 emperature t (°F) ca 2. Calculation of balance temperature: 
o|s 
Bi ¢ 6000 watt 
5 = Design heat loss = cade 5 watts/sq |) 
Baila: 3, Gross heat loss 1200 sq ft He 
= 
ess 
Ss 77 
= 4 Net heat loss w, 4 70 =— as (65) = 60F 
5 | 
6 3. From “Summary of Hourly Observations, LaGuardia, New} : 


Design heat loss = 5 watts/sq ft ; , 204 ‘lable f 
Outdoor design temperature = 5F Climatography of the United States No. 30-30,” available re 


~ Indoor design temperature = 70 F U. S. Dept. of Commerce, the first three columns of the foll) 
Total heat gains = 6114 kwhr table were compiled. Temperatures are given in groups of 
Floor area = 1200 sq ft simplify the work. 


Net heat loss: 


Wa Temperature Average Heating hours at 
Wo = TD (th — t) range temperature | each temperature 
Balance temperature: 55-59 57 510 
Wh 50-54 5y) 764 
fy Ne (TD) 45-49 47 808 
40-44 42 825 
Average heat gains: ~ 35-39 KYA 804 
st seasonal heat gains (kwhr) <x 1000 aoe oe 
hi ° we 
floor area (sq ft) < hrs below 7OF during season 20-24 ) 139 
Wn = net heat loss (watts/sq ft) at temperature t¢ 15-19 17 70 
Wa = design heat loss (watts/sq ft) 10-14 12 23 
Wh = average heat gains (watts/sq ft) 5-9 7 
t, = balance temperature (°F) 0-4 2. 
t; = indoor design temperature (°F) 
TD = design temperature difference (°F) Totals 
Calculation Procedure 4. Calculation of net heat loss: 
1. Determine average heat gains w,,. . 5 60 —t 
2. Calculate balance temperature t,. naniy (60 — t) X hrs = 19 he X hrs. 
3. From table of normal annual temperature occurrences, deter- 
mine number of hours each temperature below t, occurs dur- As an example, for the temperature range of 55 to 59F: 
ing heating season. (Heating season extends from the day 
in the fall when the average daily temperature drops below 60 — 57 , 
t, to a similar day in the spring.) ON (237) 510 = 118. wot Tei 
4. Calculate the net heat loss w, for each temperature and multi- 
ply by the hours as determined above. The sum of these cal- ; or 0.118 kwhr/sq ft. 
culations will give the total kwhr per sq ft of floor area per Repeating this calculation for each of the temperature ranges. 
year. the values shown in the fourth column above. The sum, | 


Example: Find the annual energy consumption of a 1200-sq-ft kwhr/sq ft, multiplied by the floor area gives the annual en 
electrically heated h ith tilated | i York. 
ically heated house with ventilated crawl space in New York 6,462 x 1200 = 7750 kwhr. 


Gross heat loss = 6 kw; inside design temperature — 7OF; out- 
side design temperature = 5F. Check using NEMA formula: 
Solution: 1. Assume total heat gains during that portion of the From Fig. 1, a NEMA factor of 16.8 should be used for a © 


year having a daily average temperature below 70F are estimated $4-ft house with a design heat loss of 5 watts/sq ft. 
to be 6114 kwhr. (For an example of making this estimate, see 
“Design Heat Losses and Annual Energy Requirements,” by Glyde- Slew 2g 2°82 BD eens = 7740 kwhr. 
well Burdick, Electric Heating Forum No. 1, Electrical Construction 65 
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Hospital 


ni 


Primary service at 12 kv; three load 
centers related to major power, lighting 
and X-ray demands; isolation transform- 
ers for hazardous areas; a 750-hp diesel 
| emergency generator; numerous low- 


voltage wiring applications; excellent 


developed electrical equipment are 
features of top-quality hospital installa- 


tion in Mountain View, Calif. 


ete fe 
By Lloyd G. Dehrer, Chief Electrical Engineer, 


| Buonaccorsi & Murray, Consulting Engineers, San Francisco, Calif. 


lighting and extensive use of recently 


5) 


DOUBLE-ENDED LOAD CENTER is one of three substations 
providing power to modern California hospital. Normal 
power, standby and emergency circuits are segregated to 
provide 480-, 120/208- and 120/240-volt services for ma- 
jor motor applications, lighting and X-ray use. Additional 
isolating 1-to-1 ratio transformers are included to safe- 
guard operations in hazardous areas. 


err 


750-HP DIESEL ENGINE (background) drives 500-kw gen- 
erator when control equipment (foreground) is activated either 
manually or automatically to initiate emergency power sup- 
ply. Engine oil and cooling water are kept warm by electric 
immersion heaters to insure prompt starting, while constant 
fuel pressure is maintained by small booster pump on the 


HREE separate load centers to 

provide .(1) 3-phase, 4-wire, 

120/208-volt service for general 
power and lighting, (2) 480-volt, 
3-phase, 3-wire power for major 
_ motored equipment and (3) 120/ 
| 240-volt single-phase requirements 
_ for X-ray use are basic components 
of an up-to-the-minute electrical in- 
| stallation in a just-opened hospital 
located in Mountain View, Calif. 
Normally obtaining primary power 
through a 12-kv switching center, 
these substations likewise are 
backed by a 750-hp diesel emer- 
| gency generator. And, with a re- 
lated bank of isolating transformers 
to safeguard hazardous areas such 


fuel supply line. 


as surgery rooms, and with consid- 
erable automatic switching and low- 
voltage communications and signal- 
ing to further insure the safety of 
patients, this El Camino Hospital 
ranks with the finest in the country. 

As noted on an accompanying 
sketch, the building’s 12-kv switch- 
ing center includes a main air cir- 
cuit breaker and four fused draw- 
out load-break switches, two of 
which pertain to feeders extending 
to a double-ended substation supply- 
ing the 120/208-volt service for gen- 
eral lighting and power. A third 
switch serves a load center deliv- 
ering 480-volt power for major mo- 
torized equipment, and the fourth 


switch controls the load center 
wherein service is obtained for 
X-ray purposes. 

All three substations are aligned 
on floor-flush channels in line with 
the 12-kv switchgear to form a con- 
tinuous 70-ft-long assembly, 
thereby permitting monitoring and 
operation of all major normal- 
power transformers and control de- 
vices from one central location. 

Main and all load-break switches 
in the 12-kv section are drawout 
units. Automatic tripping of main 
breaker is instrumented by dec 
obtained from a compact nickel- 
cadmium battery capable of deliv- 
ering high-peak current impulses 
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{2-KV primary feeders 


To emergency 


{2-KV 3 3W service 


Load Center: Fl | 


pecnrator panel 


Load Center: Power and Light 


5 Sgr PA [ok SRW Sy DA a ne a Ce ie aes ea pee Be — si 
| a 
= 
so 
5 0 
ye des ee pS nko ae an! | NOY 
Standby Main 12-KV Switchboard on 
feeders 364W 
120/208 V secondary 
feeders 
sccal 
208 V g 480V 240-V 
20 
Bank of Isolation Transf. 
PandL Power 120/240-V 


3-KVA 1% 1:1 Ratio 120/120-V 
+ RE] HE {¢ 3W— 


SCHEMATIC WIRING DIAGII 


of main 12-KV switchgear and lk 
relating to emerg. and normal pc 


Emergency 


Emergenc 
oaks Distrib. Panels 


Distrib. Panel 


| 


and delivery rooms. All equipment in this installation re-| 
flects recent technical improvements and commendable engi-})) 
neering concepts, with insured safety as a governing objective, 


SCHEMATIC WIRING DIAGRAM indicates relation of sep- 
arate load centers to main 12-kv switchgear, emergency 
switchboard, automatic switching equipment and _ isolating 
transformers pertaining to hazardous areas such as surgery 


without appreciably dropping ter- 
minal voltage. And, since this dc 
power pack is of dry-sealed con- 
struction, maintenance, water addi- 
tion and ventilation for dissipating 
gaseous discharge is unnecessary, 
while automatic recharging is pro- 
vided through a selenium rectifier 
unit. 

Load-break auto-blast interrupter 
switches and fuse combinations are 
coordinated so that stationary pri- 
mary contacts are shielded when an 
assembly is disengaged and with- 
drawn for inspection, testing or 
servicing. In addition, withdrawal 
is impossible unless switches are 
opened, and closing mechanisms are 
discharged. Stored energy for clos~ 
ing and latching switches is pro- 
vided by rachet-tensed spring- 
action. 

Since magnetic blowout coils con- 
fine interruption ares within chutes 
during switching action, arcs are 
extended and cooled rapidly in pre- 
scribed patterns, therefore contacts 
are subjected to minimum pitting 
action. And, since fuse links in- 
stalled in these high-voltage load- 
break units have flash-melting char- 
acteristics in event of fault action, 
short-circuit currents likewise are 
substantially limited in damaging 
effect. Blown fuses are spotted 
quickly upon withdrawal of a 
switch assembly, inasmuch as tar- 
get discs snap outwards when links 
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melt, thereby clearly identifying 
outed fuses. . 

In adjacent load conten. trans- 
formers are askarel-cooled;. those 
serving the double-ended .120/208- 
volt substation are 500-kva delta- 
wye units; that 
power center are delta-delta, with 
forced-cooling fans provided to up- 
rate the capacity from 1000-kva to 
1150 if necessary, and the trans- 
former pertaining to X-ray de- 
mands is 225-kva single phase 


TRANSFER SWITCHES automatically shift critical electrical loads from 
normal-power to emergency supply when utility service or main substation 


equipment is 


. split-bus structure of the double- 


in the 480-volt. 


temporarily deactivated. 
unit supplies 120/208-volt service, 480- and 120/240-volt power panels 
are equipped with transformers to obtain desired voltages. 
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having 2-wire primary and Scwit 
secondary connections. | 

Main breakers for all load cen-| 
ters, plus the tie breaker in the 


ended unit, are air-arc assemblies} 
rated at 1600 amps and equipped| 
with dual magnetic trips, although! 
the X-ray main breaker presently} 
is fused for only half its full ca- 
pacity. In the double-ended center, 
tie and main breakers are inter- 
locked so that, when both trans- 


Since standby diesel-generator 


PARTIAL PLAN OF BASEMENT 
Omron 10 


Scale: feet 


Ae KW diesel 
+ (ae standby generator 
Generator control 


Load— 
center 


ZStorage ae 


<—12—KV primary service via PILC shielded conductors, neoprene jacketed 
contained in concrete-sheathed ducts entering building underground 


Switch 
gear 


— 


control 
battery 


{2-KV 


Main TO | 


2-500-KVA 
Light and Power 


Load Centers 
120/208-V; 3? 4W | 


{000/1150-KVA]|225- 
Power | X Ra 
480-V;3¢ 3W,||I 


LJ Standby’ 
switch- 
board 


~300-KVA 


4 


al 


PRIMARY SWITCHGEAR, load centers, 


‘distribution panels, transfer switches Gad intermediate trans- 
formers are located in compact proximity to facilitate constant 


ee transformers for 
surgery and delivery rooms 


related emergency ~ 


power center. 


monitoring and control of all major power supply components 


formers are in service, the tie re- 
mains open to prevent parallel 
operation of both transformers on 
a cross-connected bus structure and 
to protect secondary switchgear and 
other equipment. 

Primary utility service for the 
hospital is obtained at 12-kv; de- 
livered to the basement-based main 
switchboard via 3-phase, 3-wire, 
single-conductor shielded PILC neo- 
prene jacketed feeders routed un- 
derground through concrete- 


LT EL PGS 


a ee, 


a 
os 


current protection in both legs, 


are single-phase units with 120/120-volt 1-to-1 ratios. 
conventionally grounded, are connected to emergency panel breakers, 
while secondary sides remain ungrounded and are equipped with over- 
plus ground detectors and _ indicators. 


sheathed asbestos-cement ducts 
from a remote manhole junction re- 
lated to overhead utility lines. 

In addition to serving a cascaded 
array of remote sub-distribution 
and control panels, all three load 
centers connect directly with sep- 
arate emergency panels which, to 
permit convenient monitoring, by 
the watch engineer on duty, also 
are mounted in the main electrical 
vault, as indicated on the accom- 
panying partial basement plan. 


BANK OF ISOLATING TRANSFORMERS serving surgery and delivery rooms 


Primary windings. 
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25-KVA transf, | 
“Distribution and transfer panels 


transformer 
X 
Ra ay Power 
ae 


by watch engineer on duty. Standby diesel-powered generator 
is located in separate vault adjacent to the above-sketched 


All three emergency distribution 
panels are equipped with automatic 
transfer switches. In each installa- 
tion the alternate-power supply leg 
connects with a central emergency 
switchboard which, in turn, is 
backed by a 500-kva generator 
driven by a 750-hp diesel engine. 
Since this standby generator de- 
livers current at 120/208 volts, in- 
termediate dry-type transformers 
are installed so that X-ray and 
power emergency panels respec- 
tively may obtain the 240- and 480- 
volt service which they require. 

Operation of the diesel set may 
be initiated either manually or au- 
tomatically. When manual, the en- 
gine may be cranked continuously 
until started. Or, when set for au- 
tomatic, five 15-sec. battery im- 
pulses with 5-sec. interruptions be- 
tween cycles will occur before the 
battery is automatically discon- 
nected. Should this occur, the watch 
engineer would be so advised by 
alarm and indicating lamps. And, 
via similar warning devices, he also 
would be informed of overspeed 
tripping, low oil pressure, excessive 
water temperature, or generator 
overload. 

After the standby unit is run- 
ning, it may be shut down again by 
(1) switching the selector to “off,” 
(2) activation of the overspeed trip, 
or (3) restoration of normal utility 
service which concurrently would 
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MAZE OF SECONDARY FEEDERS 
located above in-line assembly of pri- 
mary switchgear and group of load 
centers pertains to approximately 60 re- 
mote distribution panels, three major 
motor control centers and two 300-hp 
air conditioning compressors. Note 
double and triple trapeze hangers re- 
quired to support conduit bank in this 
concentrated routing complex. 


MAIN BREAKER for 1000-kva 480-volt 
load center is equipped with dual primary 
disconnects in draw-out cubicle, with 
potheads and current — transformer 
mounted in segregated compartment to 
rear of metal barrier. In this instance, 
substation relates to compressors, motor 
control centers and several large power 
distribution panels located remotely 
throughout hospital. 


reactivate the main feeder and 
switchgear system. 

To insure prompt starting, en- 
gine oil and cooling water are 
maintained at 130 degrees F by im- 
mersion thermostats and heaters, 
while fuel pressures between 3-5 
Ibs are maintained by a booster 
pump on the fuel feed line. With 
these conditions maintained, start- 
ing periods are consistently less 
than 2 sec. 

Control equipment for the emer- 
gency unit is conveniently housed 
in an adjacent free-standing steel 
cabinet, while a _ starting-impulse 
24-volt wet battery is racked along- 
side the generator. Since engine 
and generator are vault-based and 
supported by vibration isolation 
mounts and heavy steel bedplates on 
concrete pedestals, transmission of 
sound or vibration to other sections 
of the hospital is minimized. 
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It will be noted in a schematic 
wiring diagram that the 120/208- 
volt emergency distribution panel 
also serves a bank of 1-to-1 ratio 
120/120-volt, single-phase, 3-kva 
isolating transformers that isolate 
receptacles and lighting circuits 
serving surgery, delivery and sim- 
ilarly hazardous areas. Primary 
windings of these units are con- 
nected to emergency panel breakers, 
are conventionally grounded, and 
are provided with overcurrent pro- 
tection in hot legs. Secondary sides, 
however, are ungrounded; overcur- 
rent protection is provided in both 
legs of all branch circuits connected 
thereto. In addition to usual con- 
trol and protective devices, these 
ungrounded circuits are equipped 
with ground contact indicators. 
Such indicators consist of 10,000- 
ohm resistors connected across sec- 
ondary transformer windings, with 
relays (installed outside of hazard- 
ous environs) connected with wind- 
ings between resistor mid-points 
and ground. Therefore, should 
either side of a secondary circuit 
become grounded due to defects in 
wiring or in connected equipment, 
current would flow through relay 
windings, causing red warning 
lights and audible signals to attract 
attention of those occupying related 
service areas as well as supervisory 
personnel in remote stations. As a 
double safety check, an ungrounded 
circuit not only would not activate 
a relay-switched red light, but it 
would cause a green light to doubly 
signify safety. 

It is estimated that all emergency 
lighting plus critical equipment 
will require only about 60% of the 
capacity of the standby generator. 
Therefore the generation surplus 
can be transferred to any feeder 
served from the 120/208-volt load 
center, up to the limit where the 
generator’s full capacity is reached. 


Low-Voltage Systems 


Low-voltage wiring likewise is 
extensive, including audio-visual 
nurses’ call and doctors’ paging and 
register systems, fire alarm and 
telephone, radio and TV, a fair 
amount of such wiring pertaining 
to facilities in patients’ rooms. For 
example, panels adjacent to beds 
contain jacks for telephone and TV 
antenna connections, nurses’ call 
cords and speakers. Nurses’ calls 
are held by lockout buttons until 
signals are cancelled. And, should 
a cord be pulled from a jack inad- 
vertently, a call would register in a 


‘notdesired, or (4) controlling the 
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by a nurse for reseriaes 
In addition to these calling facilil 


ing heads or foots of their moton} 
operated beds, (2) controlling chan} 
nel and volume of radio or T) 
programs, (3) adjusting pillo 
speakers when room speakers a 


room’s lighting system, which inl] 
cludes either direct illumination fo} 
reading or indirect uplighting fo) 
general purposes. 13 

The low-voltage fire alarm systen|| 
is a closed circuit, coded and super} 
vised, with warning gongs locate() 
in constantly manned locations, ani) 
evacuation chimes placed throug i 
out the building. Alarms may bj 
initiated from boxes located at en) 
trances, nurses’ stations and i 
stairwells, while a monitor statioi 
at the street entrance contain 
light signals, location annunciator)) 
and sprinkler system connection} 
for use by summoned fire crews. | 

Low-voltage intercom system 
are many: pertaining to surgery 
and delivery rooms, dumbwaite’} 
and elevators, X-ray areas, labora 
tories, kitchens and business areas 
Calls originating from surgery) 
rooms, intended for supervisory 
stations or closed-circuit television 
seminars, may be initiated by knee} 
action switches controlling speakel| 
pickup, while incoming calls for op 
erating doctors are announced vi: 
buzzers controlled from supervisory 
rooms, 


Major Power Requirements 


Indicative of total power require: 
ments in the hospital, it may be 
noted that separate 600-amp 480. 
volt load-center breakers relate te 
two 300-hp air conditioning com: 
pressors, three major motor contro. 
centers and two emergency powel 
distribution centers, while over 
1500 20-amp 120/208-volt circuits 
in the building are controlled from 
some 60 local panels. 

Credit for this outstanding in- 
stallation belongs to architects 
Stone, Marraccini & Patterson, San 
Francisco; consulting electrical en- 
gineers Buonaccorsi & Murray, like 
wise of San Francisco; and to the 
Coopman Electric Company, San 
Jose, Calif.; with Larry Hammer 
serving as chief coordinator. 


od : 
SPECIAL TRAILER hitched to pickup truck hauled three twin-arm poles per TELESCOPING BOOM truck raised and positioned 


load from rail siding to installation points. Old incandescent unit is in back- poles over anchor bolts on sidewalk where poles 
ground (right), mercury lighting pole on left. were aligned and shimmed upright. 


2 ~ = 


Lighting Upgrades 
Shopping Area 


TREET lighting is becoming an 
increasingly important part of 


shopping districts, installs newest in fluorescent street urban renewal plans, partic- 
4 ularly in old established business 


lighting to attract customers. Here’s how Commercial districts where merchants are fac- 
ing a steady siphoning of custom- 


| Light Company, Chicago electrical contractor, designed, —ers by modern shopping centers in 
surrounding areas. To counteract 


installed, and maintains the systems. this trend, local business property, 
shat " owners are modernizing their build- 
| ings and sharing or paying the total 
By Aaron Halperin, Chairman, Commercial Light Company, Chicago, Ill. cost of improved street lighting. 
The Englewood area, on Chi- 
cago’s south side, provides an out- 
standing example. Here, merchants 
in the Halsted-63rd Street shopping 


Englewood, one of Chicago’s largest neighborhood 


COMPARATIVE LIGHTING INTENSITIES 


i 


AVERAGE FOOTCANDLES district have a combined annual 
AREA SURVEYED sales volume in the $100,000,000 
Old Incandescent- | New Fluorescent New All-Night range—second only to Chicago’s 
Mercury System* System** System*** State Street. They want to keep it 
: at that level, or, better still, in- 
| | Streetee9a Only. ..... 3.6 16.7 3.3 crease it substantially. So they 
Sidewalk Area Only.... 3.1 11.3 2.2 have bought a fluorescent street 
No supplemental lighting installation involving some 
window lights 82 standards between 62nd and 
Sidewalk Area Only.... 12.1 19.0 10.0 67th Streets on Halsted and Peoria 
With supplemental and Union Streets on 63rd. This 
window lights marks the start of an $8 million 


central business district rejuvena- 


* 400-watt mercury-vapor units, staggered pattern, 30-ft mounting height, 210-ft : 
tion program. 


between poles (on one side of street); plus two 1,000-watt incandescent 


\ opalescent globe units per pole at 18-ft mounting height, poles on 74-ft centers Initial readings, for the street 
in parallel pattern (opposite each other). only, show an average intensit 

i ** Two fluorescent luminaires per metal davit-type pole (total of twelve F72 PG 16 * peti 8g th ig 2 
17/CW lamps per pole); mounting height, 292 ft; poles on 74 ft centers in ‘ ootcandles over € bake t 
parallel pattern (opposite each other). width of Halsted Street with a 


*** Only two F72 PG 17/CW fluorescent lamps per pole operating. drop-off of. about one footcandle 
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from the center of the street to 
each curb. This compares to an 
average intensity of 3.6 footcandles 
for the old lighting with a reverse 
dropoff (lower in street center than 
at curbs). 

The new lighting system was a 
contractor project from start to fin- 
ish. Commercial Light Company, 
Chicago electrical contracting and 
engineering firm specializing in 
street lighting, sold, designed, engi- 
neered, installed, and now main- 
tains the system. 

For Commercial] Light, this is the 
third street lighting project in this 
specific area. The first, back in 
1918, involved the then-popular in- 
candescent cluster units. These 
were replaced in 1932 with twin- 
light, 18-ft standards opposite each 
other on 74-ft spacing. Each stand- 


« 


Ss 


FINAL ASSEMBLY and internal connec- 
tion of six-lamp luminaires took place at 
street level. Boom truck in background 
carried fixtures, lamps, and accessories. 
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BEFORE RELIGHTING, the business street looked like this. 
Street level footcandle readings were taken across width of 


ard had two 1,000-watt incandes- 
cent lamps in opalescent globes. 

Existing supplementary all-night 
city lighting, with 400-watt mer- 
cury-vapor units on 30-ft poles, 
was installed in a staggered pat- 
tern. Spacing between these poles 
was about 210 ft (measured center 
to center on one side of the street). 
As the new lighting system was in- 
stalled, both the old incandescent 
and mercury-vapor units were re- 
moved. 

To simplify installation, Com- 
mercial engineers decided to spot 
the new lighting standards where 
the old incandescent poles were lo- 
cated. This posed a problem of 
selecting a luminaire and pole that 
would provide the desired lighting 
results. In addition to appearance 
and performance, maintenance ease 


wait % Be 


PERSONNEL PLATFORM on telescoping 
boom raised men and materials to pole- 
arm height where’ luminaires were 
mounted, connected and lamped. 


tractor also holds a long-term sy} 
tem maintenance contract. | 
Starting with the existing 74 
spacing and the street and si 
walk widths, Commercial’s eng|) 
neers collaborated with the fixtuil) 
and pole manufacturers in the dij 
sign of special, distinctive, fun) 
tional luminaires and standards 4) 
meet the specific lighting requir 
ments. } 


The New Lighting 


The special fluorescent luminairé¢) 
(known locally as Commercial 
Stratoline unit) have a long, reli 
tively shallow contour with a pr¢ 
cision-molded fiberglass canopy é 
one end and a molded bell-shape} 
sleeve of the same material at th} 


nl | 
FINAL CHECK of pole alignment is mad 
with twin-level tool while men_ tighte 
anchor bolts. Vertical alignment in 
planes can be checked simultaneously. — 


| lamps. 


AFTER RELIGHTING the same street looked like this. Foot- 
' candle readings at street level were taken across roadway at, 


end mounted to the pole arm. 
Fiberglas was used to reduce fix- 
ture weight. Each luminaire ac- 
commodates six F72 PG 17/CW 
Maintenance features in- 
clude hinged inner reflectors and a 


| terminal strip to facilitate internal 


| ballast 


| cireuit component connections and 
replacement. 


_ plastic diffusing lens has a welded 


extruded-aluminum frame _ with 
gravity-type hinges so it can be 


- opened or completely removed with- 


out the use of tools. 

Each fixture is fused. Dual-cir- 
cuit units (regular and all-night 
lighting) have two fuses, one in 
each circuit. There are. two lumi- 
naires per pole. 

Each No. 3 gage steel pole incor- 
porates a 1,000-watt weatherproof 
receptacle for decorative lighting 
circuits and has twin davit-type 
arms with a 90° lateral spread and 

a 20° upward tilt. Luminaires on 
the arms have a nominal mounting 
height of 293 ft (center of fixture 
to street level). Both pole and 
luminaire design combine to pro- 
duce the desired shadow-neutraliz- 
ing, even distribution pattern of 
the intensities noted. With the 
same pole spacing and pattern (74- 
ft centers, parallel) as the old sys- 
tem, the new lighting ups street 
footcandle levels more than four 
times. 

Telescoping boom trucks were 


used extensively on the project. 


Poles were trucked from a railroad 


h siding to the job, three at a time, 


ry 


on a special trailer hauled by a 


_remote-control platform to 
‘truck boom, it became a personnel 
The formed ~ 


... 


raised and positioned the heavy 
poles over sturdy, concrete-encased 
anchor bolts. 

Final assembly and internal con- 
nection of fixtures were done at 
ground level... With the addition of a 


lift raising mechanics and equip- 
ment to pole-arm level for lumi- 


-naire. -mounting,; connection, and 
- Jamping. 


Dual circuits are installed under- 
ground to each pole location. One 
is for normal dusk-to-midnight 
business lighting; ‘the other for the 
all-night street lighting. In general, 
new galvanized rigid conduit race- 
ways were pushed under walks and 
roadways with a minimum of dig- 
ging and patching. Conduit .stub- 
ups at each polecarry circuits back 
into stores near service points. 


i ak eee = 
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CONTROL DIAGRAM shows dual circuits 
to typical pole and dual time-switch con- 


the: 


and between, pole locations. Note street and walk illumination 
from special fixtures and poies. 


At present, there are 17 service 
points in area alleys containing 
utility overhead distribution lines. 
If, and when, property-owner re- 
sponse demands extension of the 
new. .street lighting system, new 
service points will be added. Hach 
service feeds a group of from four 


to six lighting standards. Service © =. . 


feeders originate at. utility poles, 
go down building walls to basement 
areas where -entrance and dual 


 time-switch control equipment: are’ 


installed. 
There are two astronomical-dial 


time switches at ‘each service.. One 


controls the “dusk-to-midnight” cir- 
cuit; the other the “dusk-to-dawn” 
all. night lighting. Both circuits go 
to each pole. One operates ten 


“lamps per pole (six in -one. lumi- 


naire, four‘in the other). The all- 
night circuit operates the two cen- 
ter lamps in one luminaire on each 
pole. 

The clocks are set to turn all 
lamps on at dusk. At midnight, one 
clock switches off %ths of the light- 
ing (ten lamps per pole). At dawn, 
the other clock turns off the all- 
night lighting (two lamps per 
pole). Once set, the control opera- 
tion is automatic. 

Englewood business men and 
property owners are paying the 
complete cost of installation and 
maintenance of their new street 
lighting system. The initial instal- 
lation cost is prorated on the basis 
of building frontage on the streets 
involved. Maintenance cost is also 
prorated among the building own- 


5 trol of luminaires for normal and all- : 
standard pickup truck. The boom _ night lighting. ers involved. 
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@ ESTIMATING FORUM—XIX 


Why Extras 
Cause Probiems 


By Ray Ashley, Research and Consulting Engineer, Oak Park, Ill. 


STATEMENT: 


In a recent article on the improved relations be- 
tween architects and electrical contractors (see page 
92, El] C&M, December, 1961), there was a discussion 
covering the settlement of change orders and ex- 


dl 
| 
' 


ie 


} 


i 
1) 


| 
| 
| 
tras. Although this phase of architect-contractor rel 
lations has improved considerably, there still remait|i 


areas of misunderstanding—particularly when in} 
voices for this type of work are received. 


| 


QUESTION: 


Why do, and will, electrical contractors continue to have 
some of their billings for extras questioned? 


ANSWER: There are four prime reasons why billings for electrical 


extras are subject to questioning. They are: 


1. Markups used on electrical extras are higher than those 
required for general construction work. 


2. Both architect and owner are reluctant to let costs exceed nN 
the original budget. | 


3. Buyers do not want to pay the price of “‘nuisance”’ jobs. 


4. The dealings of careless contractors create a haze of 
suspicion that always hangs over the electrical contracting 
industry. 


DISCUSSION: 
Markups Used 


The difference in the cost of sup- 
plying general contracting and elec- 
trical contracting services begins 
with the estimating and extends all 
the way to the completion of the 
job. The general contractor has 
greater volume, less detailed layout 
and engineering, and his material- 
labor (M/L) ratio is far more 
favorable. 
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To analyze this more carefully, 
let’s study Figs. 1 and 2. Fig. 1 
might well represent the general 
contractor’s estimate for a change 
order on a specific project. Fig. 2 
represents an estimate of the elec- 
trical work involved. Due to the 
difference in volume, nature of 
work, and material-labor (M/L) 
ratio, the total percentage markup 
required for the electrical work 


(Fig. 2) is almost four times that 
for the general construction (Fig. 
1). Buyers look at such spreads in| 
markups without giving much, if 
any, consideration to the cause. 

We succeed in acquainting some 
architects and buyers with our diffi- 
culties. But the older ones retire 
and new ones come on and we will 
always have the problem to contend’ 
with. 


THE GC BUILDING—Change Order No. 987 


GENERAL CONSTRUCTION COSTS Material Labor 

Gomplete job. costs 56 oee ee $4,000 $1,000 

Overnead cial sss sce es 5% 200 15% 150 

4,200 1,150 

EROS co Gh dan yr 5% 210 10% 115 

Sell = material.......6.......-.0 $4,410 $1,265 
Selle abort oss cece $1,265 
os pe iss ae Re $5,675 
DOOECOSHED are ieee Shots $5,000 
BeterICe tLe Ose wife 2c ok $5,675 
Total amount of markups.......... $675 

Percentage markup............... IES 


FIG. 1—Low markups on general construction change work order are possible 
‘because of larger volume, comparative simplicity and high M/L ratio involved. 


THE GC BUILDING—Change Order No. 987 


ELECTRICAL WORK Material Labor 
me Complete job costs)... 565 oss ls $200 $400 
@vemeadee seis nice 15% 30 50% 200 
230 600 
RetUtnpremserrey Nplate acc tus e eres. 10% 23 10% 60 
Selli==imoaterial). .:. 2s) ess $253 $660 
Selle labora. a ts sss sare ee $660 
Sellia—sthenjobs...).. /: Gates S $913 
Wels) (ER. Lae, cee eee $600 
Sellonicern take econ ve hee ae $913 
Total amount of markups.......... $313 
Percentage markup............... by2, | 


FIG. 2—Higher markups on small electrical change orders are needed because of 
job size, complexity and M/L ratio. Even with higher markup, contractor is apt to 
lose money on small change orders. 


THE AA BUILDING—Change Order No. 4 


ELECTRICAL WORK Material Labor 
ompletemon COStSe ne ca ccs tice a ee $3,000 $2,000 
OVETREC OMA niin. «3 csc 10% 300 33% 660 
3,300 2,660 
Returner Ge cimts was «cui ss 5% 165 10% 266 
Sell — material...............5 - $3,465 $2,926 
Sell —labor........... BG a 03 $2,926 
Sell — the job................. $6,391 
TiS Bes); 0S Ah Shee ae $5 ,000 
CE el OS $6,391 
Total amount of markups.......... $1,391 
Percentage of markup............ 27 .8 


' 

FIG. 3—As size of electrical change orders increase and M/L ratios get higher, 
markup percentages decrease. Here total markup percentage is little more than 
half of that required in Fig. 2. 


Budget Limitation 


We all are buyers of one thing 
or another and have our budgets. 
Architect, plant owner, or home 
owner, we go to great lengths to 
avoid exceeding that budget. Un- 
fortunately, the contractor always 
is between the owner and his bud- 
get and must get squeezed. 

There are times when it is well 
to pass over small jobs without bill- 
ing them. One can hope that there 
will be some future job where the 
small loss can be made up. If the 
contractor annoys the owner too 
much, there will probably be no 
future jobs. 


Nuisance Jobs 


The cost of small nuisance jobs 
has been so thoroughly discussed 
in the past that we need say no 
more. Again, we have a case where 
it is psychologically better to send 
the statement marked “No Charge.” 
The owner will feel obliged for the 
“NC” favor. If he receives a 
dwarfed bill, he will pay it with a 
logical feeling that he has entirely 
discharged an obligation. 

Small charges; singly or in a 
series, irk all of us. If the same 
charge is buried in the next bill we 
are more apt to pay it without ir- 
ritation or question. 


Careless Contractors 


In our discussion, unscrupulous 
contractors may well be classed 
with the careless ones because a 
buyer’s reaction to both is likely to 
be the same. The man who uses 
markups inflated to include direct 
job costs is placed in the same class 
as the low bidder who tries to re- 
coup losses with high-priced extras, 
or the dishonest operator who re- 
sorts to trickery to “take” the 
owner. Any high-priced, unex- 
plained bills create suspicion among 
buyers and lead to skepticism of the 
industry in general. 

Educational work is a part of the 
industry. Many contractors must 
realize that, like charity, “it begins 
at home.” Too many spend too 
much time analyzing their com- 
petitors’ faults—time that could be 
spent to better advantage in an 
honest appraisal of one’s own op- 
eration and discovery of one’s own 
faults. Wrong billing is a definite 
fault. 

Faulty, careless or dishonest bill- 
ing all generate the same buyer re- 
action and leave the industry in a 
cloak of suspicion that is difficult 
to shed. 


q ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1962 89 


FIG. 1—Pole-mounted floodlights, arranged in a row down the 
slope, provide a path of light for night skiing in Wilmot, Wis. Setitiod in Miami, Fla. i 


Mercury-vapor and quartz-iodine lamps for 


Lighting Sports Areas 


A quick look at a few recent applications of MPROVED': and | 200 


lighting equipment has made pos} 


i 


modern lighting as the answer to nighttime enjoy- sible the operation of more an 
bigger sports and recreational fe| 
ment of sports. cilities after dark. This trend, n¢| 


ticeable throughout the U. S., j 
providing sportsmen and specta or} 
more time to enjoy their favorit 
activity and is resulting in in} 
creased revenues for the operator 
of the various facilities. This a¢ 
tivity also represents an expandin) 
market for electrical contractor 
and engineers. 

During ski season, for instance) 
skiers from Wisconsin and Illinoi 
can ski at night at Wilmot Ski Hill 
resort, Fig. 1. The ski area, popula 
for more than 22 years, is locate: 
near the town of Wilmot, Wis., 0) 
the Wisconsin-Illinois state liné 
and about an hour’s drive from Chi 
cago. 

Slopes at Wilmot Ski Hills ar 
lighted by 28 1000-watt color-cor 
rected mercury-vapor floodlights 
The units are mounted on 30-f 
poles, two floodlights to the pole 
The poles are spaced approximatel; 


FIG. 3—Quartz-iodine floodlights project a controlled beam of light 100 ft apart in rows down th 
around this auto race track in Houston, Texas. slopes. Distance between the row 
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jon 
‘ranges from 250 to 400 ft. The area 
lis covered in soft, daylight-quality 
light which is ideal for an installa- 
tion where any glare could be re- 
flected by the snow. 

The mercury-vapor lighting sys- 
item produces twice the light per 
‘unit that an installation using in- 
candescent floodlights of equal watt- 
lage would produce and operates on 
61% less power. 

The management at Wilmot Ski 
Hills reported last season that the 
longer operating hours made possi- 
ble by the lighting installation in- 
creased the capacity of the slopes 
‘to 3,000 skiers a day. 

Another outstanding sports in- 
stallation is located at Miami’s 
Colonial Palms Golf Course, Fig. 2. 
This golf complex includes: a 3,396- 
yard, par 60, 18-hole golf course; a 
driving range; a fairway practice 
range; and two 18-hole miniature 
golf courses. The center opened in 
January of last year. Open 17 hours 
every day, the golf center averages 
500 customers a day—most of whom 
come to play golf late in the day or 
at night. 

The golf complex is lighted by 


“FIG. 4— Football field lighting was ‘’beefed up” by addition of 
Quartz-iodine and color-corrected mercury-vapor floodlights to 
‘existing incandescent lighting. The 100-ft steel towers behind 
Stands each have 16 1500-watt standard incandescent fixtures 
‘Plus nine 1500-watt quartz-iodine luminaires (inset lower left). 


160 1000-watt mercury vapor flood- 
lights and 18 400-watt units. Light- 
ing level tests showed that the flood- 
lights, mounted on palm _ trees, 
produce 10 footcandles of illumina- 
tion on the greens, six to eight foot- 
candles on the tees and four foot- 
candles on the fairways. 

The management considered the 
lighting good enough to schedule a 
nighttime exhibition match featur- 
ing top touring professional golfers 
—the first such match known to be 
held. 

‘the match pitted golf pros 
George Bayer and Bill Collins 
against Doug Sanders and Colonial 
Palms club pro Jerry Goss. Sanders 
and Goss won the match, and San- 
ders posted an eight under par 
round of 52—shattering the 
course’s daylight record. 

One of the fastest growing trends 
in outdoor lighting is use of flood-, 
lights designed for quartz-iodine 
lamps. These incandescent lamps 
have a 50% increase in mean effi- 
ciency over other incandescents. 
Available in 500-watt and 1500-watt 
models with a choice of three re- 
flectors in each size, typical unit 


light the parking lots behind the stands. 
the excellent lighting result on the playing field. 


floodlights feature a rifle-type aim- 
ing device and a level indicator to 
help keep the floodlight at the atti- 
tude required for maximum life of 
the quartz-iodine lamp. 

An outstanding application of 
quartz-iodine floodlights is at Hous- 
ton’s Meyer Speedway, one of the 
fastest half-mile auto race tracks 
in the country, Fig. 3. Here 120 
of the quartz-iodine floodlights 
transform the track into a huge, 
sharply-defined halo of light. Able 
to project light for great distances, 
the pole-mounted units are placed 
far enough away from the track to 
protect the drivers’ eyes from dan- 
gerous glare, but the controlled 
beams still concentrate high-inten- 
sity light on the track. Very little 
light “spills” into the stands or the 
infield. 

By taking advantage of these new 
developments in outdoor floodlight- 
ing, proprietors of sports and rec- 
reational facilities of all descrip- 
tions (Fig. 4) are making their 
days “longer” and are attracting 
more customers. And the efficiency 
of modern lighting turns more of 
the revenue into profit. 


Each of the 60-ft poles at the corners of the field have 12 
1000-watt mercury-vapor floodlights (inset lower right). Each 
steel tower also has one 1000-watt floodlight at its back to 


Main photo shows 
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Tools And Techniques) 
For Effective 
Maintenance 


Here’s how a large manufacturing plant achieves effective electrical 


through skillful organization and planned preventive maintenance using proper tools 


and modern methods. 


By Robert J. Lawrie 


persorinel. 


Sixth in a series of articles on current industrial electrical maintenance. 
studies were: (1) Effective Large Plant Maintenance, April, 1961; (2) Effective 
Small Plant Maintenance, June, 1961; (3) Electrical Maintenance by Contract, 
August, 1961; (4) Effective Maintenance Starts at the Top, October, 1961; (5) New 
Plant Start-Up, January, 1962. This series covers operating procedures and work 
methods in typical industrial plants through personal interviews with key plant 


Previous 


SYNCHRONOUS CONVERTER rated 300 
kw, 250 volts and installed many years 
ago now acts as spare for mercury-arc 
rectifiers.. Converter is kept ready for use 
through scheduled electrical maintenance 
which includes periodic test operation, 
insulation-resistance’ tests, commutator 
and slip-ring inspection. 


92 ELECTRICAL CONSTRUCTION AND MAINTENANCE 


BANK, 


RECTIFIER 
rated 300 kw, 250 volts supplies bat- 


MERCURY-ARC 


tery-charging equipment, various dc 
motors and field current for nearby 
large synchronous motors. Sponge-like 
jackets wrapped around water-cooled 
tubes absorb condensation which occurs 
on surface of tubes. 


. . » MARCH, 1962 


maintenance 


UCCESSFUL electrical mainte- 
nance at the plant of The Singey} 
Manufacturing Co., Elizabeth 
N. J., is the result of a careful 
planned preventive maintenance 
program coupled with the capable 
application of modern maintenancé. 
methods. Here, the electrical de} 
partment maintains and repairs). 
highly automated systems as well}, . 
as apparatus that had been installed). 
many years ago. And to accomplish}, 
effective maintenance of this equip} » 
ment, plant electricians utilize 4 
complete complement of electrical 
maintenance equipment and tools. |... 
In addition to small portable de: a 
vices such as voltmeters, ammetersi) , 
brush-spring tension testers and 2), 
transistorized stethoscope _ for 
checking motor bearings, mainte) 
nance equipment used includes 4 
500-volt insulation - resistance 
tester, a spark-gap oil dielectri¢ 
tester and a portable oil-filtering 
unit. Proper methods of using thi 
equipment and interpreting tes! 
results are discussed later on. 
Several of the Singer Co. build 
ings, constructed more than 5( 
years ago, have been modernizecy. 
and are still in use. In addition)) 
several new buildings plus manj 
installations of modern, highly ad: 
vanced equipment have been added 
Today the sprawling plant includes} 
11 major buildings encompassing 
one and one-half million sq ft. | 
Major equipment includes auto 
mated conveyor-assembly line: 
large aluminum die-casting 
chines, induction and resista 
type electric furnaces, plating 


| 


jaratus and hundreas of. metal- 
jyvorking machines. Service equip- 
jJnent includes 18,000 kva of pri- 
aary transformers, extensive 
witchgear, several unit substa- 
ions, large synchronous motors 
\lriving air compressors, and dc 
Jonversion apparatus consisting of 
nodern mercury-are rectifiers as 
\yell as a 300-kw rotary converter. 
| In the following personal inter- 
‘iew, A. B. Young, electrical main- 
enance department manager, de- 
cribes his maintenance program 
jnd how modern electrical mainte- 
vance tools and techniques are ap- 
lied. 


| 
i 
| 


low is your electrical maintenance 
rogram organized? 

Hlectrical maintenance is part of 
ur over-all maintenance program. 
Inder the plant engineer, the chief 
aaintenance engineer keeps a 
‘road control over electrical, me- 
anical and other phases of main- 
jenance. Under the chief mainte- 
‘ance engineer, the electrical de- 
vartment manager plans electrical 
jaaintenance procedures, controls 
lectrical preventive maintenance 
ind supervises the electrical crew. 
| The electrical maintenance crew 
jonsists of an electrical foreman, 
\ssistant foreman and about 40 
| Bst-class and second-class electri- 
jians and helpers. __ 
|| Preventive maintenance and 
lectrical repair work is scheduled 
the foreman. Repair work orders 
e submitted to the electrical de- 
vartment manager, who. gives 
‘viority to work orders according 
') urgency before sending them on 
\) the electrical foreman. Electrical 


|reventive maintenance is sched- 


| Our EPM is part of the general 
jreventive maintenance program, 
hich is set up on a planned and 
theduled basis. Using a file card 
jystem, all significant equipment 
’ scheduled for inspection and 
laintenance procedures. Pertinent 
ata such as repairs, insulation- 
esistance readings or oil dielectric 
st results are marked on the card 
roviding a permanent record for 
yture reference. 

“At the beginning of each month, 
he maintenance clerk removes PM 
ards marked for that particular 
ionth from the file. These cards 
re given to the various craft fore- 


§ 


PRACTICAL TOOLS AND EQUIPMENT FOR 
EFFECTIVE ELECTRICAL MAINTENANCE 


Tools or equipment 


Application 


1. 


Multi-meters, voltmeters, ohm- 
meters, clamp-on ammeters, 
wattmeters, clamp-on P.F. meter 


Measure circuit voltage, resistance, current and 
power. Useful for circuit tracing and trouble- 
shooting. 


. Potential and current trans- 


formers, meter shunts 


Increase range of test instruments to permit read- 
ing of high-voltage and high-current circuits. 


Tachometer 


Checks rotating machinery speeds. 


Recording meters, instruments 


Provide permanent record of voltage, current, 
power, temperature, etc. on charts for analytic 
study. 


Insulation resistance tester, 
thermometer, psychrometer 


Test and monitor insulation resistance; use ther- 
mometer and psychrometer for temperature- 
humidity correction. 


Portable oil dielectric tester; 
portable oil filter 


Test OCB, transformer oil or other insulating oils. 
Recondition used oil. 


. Transistorized stethoscope 


Detect faulty rotating machinery bearings; leaky 
valves. 


. Air gap feeler gages 


Check motor or generator air gap between rotor 
and stator. 


. Cleaning solvent 


Removes grease or dirt from motor windings or 
other electrical parts. 


. Hand stones, (rough, medium 


fine); grinding rig; canvas strip 


Grinding, smoothing and finishing commutators 
or slip rings. 


- Spring tension scale 


Checks brush pressure on dc motor commutators 
or on ac motor slip rings; tests-electrical contact 
pressure on relays, starters or contactors. 


12. 


Magnifying glass, 
binoculars 


Use magnifying glass to examine brushes, com- 
mutators or small electrical contacts or parts; 
binoculars allow close inspection of remote or 
high-voltage parts. 


. Motor rotation tester 


Checks direction of motor rotation before con- 
nection. 


. Oscilloscope, vacuum-tube volt- 
meter, high-impedance meters 


Used for electronic circuit testing. 


. Variable autotransformer 


Allows testing of circuits at reduced voltage. 


. Low-resistance tester 


Checks low-resistance paths of electrical contacts, 
switches, etc. 


. Light meter 


Indicates light intensity. 


. Portable capacitance and re- 


sistance bridge 


Provides accurate readings of capacitance and 
resistance. 


. Electricians standard tools 


(fuse-pullers, wire cutters, 
screwdriver, etc.) 


Disassembly or repair of electrical equipment. 


20. 


Safety equipment (rubber 
gloves, boots, mats; grounding 
sticks) 


Provides for safe and efficient electrical mainte- 
nance. 


men, who schedule the work to be 
completed during the month. At the 
end of the month, completed cards 
are returned to the file. 

On some cards, daily and weekly 
inspections or procedures are in- 
dicated. The foreman keeps dupli- 
cates of these cards to assist him 
in planning the daily PM schedule. 

At the end of each day, the fore- 
man makes out a time-charge re- 
port, listing each PM assignment 


and time required to accomplish it. 
This report is sent to accounting 
where cost-accountants ascertain 
the labor cost of each PM proced- 
ure. Accounting then sends the re- 
port to the maintenance clerk who 
checks that all daily and weekly PM 
work is being accomplished accord- 
ing to schedule. In addition, the 
report serves the department man- 
ager as a guide to labor costs of the 
various maintenance procedures. 
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What kind of power distribution 
and equipment do you have? 

The utility supplies 26.4 kv to our 
outdoor substation where three 
4900-kva transformers and one 
6000-kva transformer step-down the 
primary voltage to 2300 volts. 
Connected delta-delta, these trans- 
formers feed current through 2000- 
amp OCBs and disconnect switches 
to a main bus in the power house. 
From the main bus, 2300-volt feed- 
ers energize ten unit substations 
which supply the 11 main build- 
ings. Oil circuit breakers, rated 
800 and 1200 amps protect the 
2300-volt feeders. 


What electrical maintenance 
equipment and tools do you use? 

Small portable devices that we 
utilize include: voltmeters, clamp- 
on ammeters, clamp-on power fac- 
tor meter, commutator grinding 
stones, scale for checking brush 
spring tension, light meter, a tran- 
sistorized stethoscope for checking 
motor bearings and an industrial 
analyzer. 

Other portable equipment that 
has proven to be very useful in- 
cludes an _ insulation-resistance 
tester, spark-gap oil dielectric 
tester, and an oil filtering unit. 


How is a transistorized stetho- 
scope used? 

The stethoscope, equipped with a 
transistor-amplifier, is used to as- 
certain the condition of motor bear- 
ings. A little practice in interpret- 
ing what is heard through it may 
be required, but in general, it is 
relatively simple to use. If, when 
the stethoscope is applied to a 
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CONTROL CONSOLE for highly automated conveyorized line 
provides centralized control of modern sewing-machine assem- for 
bly line. Completely automated assembly line utilizes various 
types of control devices including limit switches, proximity 
switches, photo cells and hundreds of relays. 


MAIN CONTACTORS for induction melt- 
ing furnace power circuit are examined 
by electrical engineer George P. Dan- 
cisin. Top contactors carry high power 
current; lower pair is connected in re- 
duced power circuit. Maintenance inspec- 
tion includes check of spring pressures, 
electrical contact surfaces, coil voltage 
and mechanical linkages. 


motor bearing a purring sound is 
heard, the bearing is usually nor- 
mal. On the other hand, a thump- 
ing sound or a rough grinding 
sound indicates a failing bearing. 

Mechanical maintenance people 
use the stethoscope to detect water 
leaking through valves or other 
plumbing fixtures. 


What equipment receives insula- 
tion-resistance tests? 

We test our 23800-volt cables 
every two months. Annually, we 
test our 440-volt lines, large trans- 
formers and motors and generators 
including switches or _ starters. 


_equipment scheduled for test is 


HUNDREDS OF RELAYS, connected in the control circui 
the automated 
monthly. Relay panel is blown down with an air hose to 
move dust; connections are checked for tightness and conta 
are inspected for signs of arcing or burning. 
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Also, certain high-power proces : 
equipment such as electric furnace 
and die-casting machines receive} 
insulation-resistance tests annually, | 


How do you perform these insula- 
tion-resistance tests? 
Because our portable, ha 
driven Megger operates at 5 
volts, we make certain that t 
equipment scheduled for tests a 
rated at 480 volts or more. Before 
connecting the instrument, the elec-} 
trician makes a careful safety 
check. He makes certain that the! 


completely disconnected from 
power sources. All safety switch 
are opened and he makes sure th 
motor starters or other control 
equipment cannot accidentally ener 
gize the apparatus. 

Next, the electrician checks h 
instrument for accuracy. First, 
tests for an infinity reading by op-). 
erating the tester with the test). 
leads not connected. Second, he 
tests for a zero reading by short 
circuiting the test leads and turn; 
ing the instrument handle slowl 

Following these checks, the elec4 
trician obtains insulation-resistance| 
readings of a conductor to grou 
or between two _ conductors, 
both. Insulation readings fro 
conductor to ground are obtain 
by connecting the “Line” test leat 
to the conductor and the “Earth’ 
test lead to ground. For the test): 
between conductors, the test leads): 
are connected to the two conductors): 
to be tested. 

After proper connections ha 
been made, the electrician turns they 
instrument handle at an even speed 


i 


sewing-machine line, are inspected 


B 


r about one minute. At the end 
| this time, the insulation-resist- 
ice value is recorded. 

Because temperature and humid- 
; have profound effects on insula- 
yn-resistance readings, tempera- 
re and humidity at the apparatus 
e recorded immediately after the 
st. In addition, pertinent consid- 
ations are noted such as condition 
the immediate area—wet location 
| excessive dust, whether the ap- 
ratus had been in operation prior 
the test or had been at rest for a 
olonged period of time. Consider- 
g these factors, we can make a 
lid interpretation of the insula- 
m-resistance readings. 


ow do you interpret insulation- 
sistance readings? 

First, the insulation-resistance 
ading is corrected for tempera- 
re using a temperature-correction 
lart supplied with the tester. As 
rule of thumb, we feel that our 
10-volt insulation is normal if the 
rrected resistance value is one 
egohm or more. However, ac- 
ptance of this value is not always 
ngible. For example, if the ap- 
iratus is subject to excessive hu- 
idity or is very old, a lower read- 
g may be normal. The best check 
the trend of resistance values 
fer a period of months or years. 
for many months an apparatus 
sulation-resistance reading re- 
ains constant at a low value, it 
tually indicates a normal operat- 
lg condition. On the other hand, 
gh resistance readings which 
low a continuing downward trend 
rer a period of time indicate-fail- 
‘g insulation. 


ow do you perform an oil dielec- 
fic test? 

‘We have a portable spark-gap oil 
lelectric tester that we use pri- 
arily to test oil in our large trans- 
rmers and in our oil circuit 
reakers. To test oil in the 2300- 
It OCBs, the electrician first 
kes oil samples from both the top 
ad bottom of the breaker oil tank. 
/is important that oil-sample bot- 
es be clean and dry. 

Oil samples are poured into the 
st machine container. The oil 
jvers two sphereoid electrodes, 
hich are separated by a small gap. 
ext, a high voltage is applied 
Toss the electrodes gradually in- 
‘easing up to 25,000 volts. If the 
E can withstand a 22 to 25 kv 
ress, it indicates that the oil is in 
ood condition, However, if visual 


POWER SWITCHBOARD controls main-feeder oil circuit breakers. 
and power-factor meters. Panels 


voltmeters, ammeters, wattmeters, 
250-volt dc power distribution. 


‘ ‘Goon 
HOUSEKEEPING 

mete 1B TRE vmmoeee 
EYNOTE 


GAFETY . 


UT EANLINESS 
OROER : 


A PLACE ror 
ERY THING 
SSENTIALS OF 
ETY 


ELECTRICAL EQUIPMENT located in die-casting machine area typifies diversified 


Panels contain 
at right control 


maintenance. Arrows point out equipment: (1) die-casting machine control panels 
are periodically cleaned, connections checked; (2) 4-in. wireway simplifies addition 
or replacement of conductors; (3) dry-type transformer requires little maintenance 
other than periodic cleaning; (4) industrial fluorescent fixture has translucent cover 
to preclude dust; (5) emergency lights are tested periodically by unplugging flexible 
cord; (6) busway receives insulation-resistance tests annually. 


examination shows that the oil is 
darkened or discolored with carbon 
or sludge, it is replaced or recondi- 
tioned (even if it passes the dielec- 
tric test). If the oil breaks down 
before reaching the 22-25 kv level, 
the circuit-breaker oil is either re- 
conditioned or replaced. 


How do you recondition insulating 
oil? 

When insulating oil must be re- 
conditioned, it is pumped through 
our portable oil-filtering unit. This 


filter effectively removes suspended 
solids and most moisture. 

Use of the oil filter is quite sim- 
ple. Circuit-breaker oil is pumped 
into the unit, through the filter and 
back into the circuit breaker in one 
operation. After all the oil is back 
in the breaker, oil samples are taken 
and retested for dielectric strength. 

In addition the oil samples are 
submitted to our chemical labora- 
tory for acidity tests. If the acid 
number is over 1.0 for 3 tests, the 
oil is replaced with new oil. 
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MOTORIZED CURTAIN rises from con- 
tinuous slot behind upper tier of seats to 
encircle arena and exclude sunlight dur- 
ing daytime events, while orientation of 
angled floodlights above peripheral slot 
in central suspended ceiling shields eyes 
of spectators on opposite sides from direct 
glare. Illumination is ample for televis- 
ing events without auxiliary lighting. 


Power and Light for | 
“Floating” Ceiling — 


GLASS CURTAIN WALL completely en- 
cases free-standing arena; upper edge of 
which is faintly visible in above photo. 
Also noticeable are slender, hollow corner 
columns that support roof structure, and 


contain all electrical risers and utility 
services for equipment located above sus- 
pended ceiling. Night time effect is that 
of gleaming showcase. 
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Unique “glass box” construction of $8-million Coliseum | 


in Portland, Ore., required a new approach to power — 


distribution, lighting and equipment techniques. Elec- — 


trical plan was designed by consultants Grant Kelley. 


& Associates, and the W. R. Grasle Co. was the elec-— 


trical contractor. 


HEN practically no conven- 

tional structural elements are 

available for the concealment 
of tons of lighting, ventilation, 
cooling and sound equipment, prob- 
lems of design can, become intri- 
guing. This is well illustrated by a 
new $8-million multi-purpose Coli- 
seum in Portland, Ore., a unique 
structure consisting essentially of 
an unbroken glass curtain wall 
wrapped around a free-standing 
seating arena, with an apparently 
unsupported “floating” roof top- 
ping the 360-ft-sq building. The 
effect is that of a huge glass box, 
with unobstructed vision from 9,000 


| 
] 


permanent and 4,000 movable seats 
and with illumination, ventilatioi 
and sound provided from “out 0 
no where.” q 

Practical solutions to these de 
sign problems are contained withil 
the hollow cores of four slende 
columns, for it is through thesi 
cores that utilities and personne 
alike are carried from basement % 
overhead. A 2000-amp_ ventilatet 
480/277-volt busduct rises through 
one of the legs. Another pillar cor 
tains a motorized man-lift, whilé 
control wiring, ladders and utilit 
other than electrical are place 
within remaining columns. , 


—& 


Cre 4 
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| MINIATURIZED CONTROL components on main lighting con- 
| sole activate relays in overhead switching and dimmer banks 
interconnecting low-voltage wiring detouring through slab- 
contained conduits, then upward through hollow roof-support- 
Lighting console and companion sound control was 


| ing columns. 


| board are located in spectator section of upper end balcony. 


| Since these slender piers are 
| placed well behind the precast rein- 
‘forced concrete seating bowl, and 
\are therefore removed from normal 
‘fields of spectator vision, reference 
to “skyhook suspension” of the 
acoustical ceiling seems only faintly 
facetious. And, since the suspended 
‘acoustical ceiling completely hides 
the maze of overhead catwalks and 
‘truss-hung platforms which support 
all service equipment, it is small 
wonder that engineers are im- 
_ pressed. 
‘' One of several paradoxes per- 
tains to the subject of interior 
‘lighting, for although the structure 


contains a wealth of glass, exterior 


sunlight is completely excluded 


|from the arena proper. 
| The answer to this contradiction 
‘is supplied by a 2-ton thousand-ft- 
long “daylight blackout” curtain 
of black flameproof fabric which 
|may be raised in 90 seconds from 
‘continuous slots located behind 
upper tiers of seats. Curtain rais- 
ing is by means of 63 miles of steel 
aircraft cable, 105 separate strands 
being carried over ball-bearing pul- 
leys to terminal strips, where an 
ingenious system of cable lugs and 
micro switches synchronize lifting 
power supplied by two 15-hp 
motors. Operation of motors is re- 
motely controlled by pushbuttons on 
the main lighting console. 
- It is pertinent to add that this 
curtain has two additional pur- 
‘poses. For kesides excluding sky 
glare during staging of daylight 
events, it also prevents music and 
announcements from reverberating 
rom 80,000 sq ft of glass, and it 


deemed 


stabilizes temperatures within the 
arena by segregating heat and cold, 
due to window infiltration, from 
interior air which is conditioned by 
a 250-ton refrigeration plant and 
twin boiler oil-steam system. 

As a result of this curtain sus- 
pension method, the undulating rim 
of the seating bowl] remains plainly 
visible at all times from all exterior 
angles through an 88-ft-high ex- 
panse of grey glass which, at night, 
becomes a huge luminous showcase 
backlighted by lighting fixtures 
placed around the arena concourse. 


Weight Distribution 


Another design consideration 
pertained to location of overhead 
equipment to obtain equitable dis- 
tribution of weight along wide 
roof spans. This problem dictated 


DISTRIBUTION SWITCHGEAR obtains 480/277 and 208/120 
volts from six 750-kva transformers, basic distribution to over- 
head and remote control centers then being effected through 
busduct feeders. Conventional auxiliary emergency generation 
unnecessary 
lighting is doubly insured by a dry-type step-up transformer. 


although 277-volt emergency 


equipment decentralization. There- 
fore, eight widely-spaced platforms 
are suspended from roof trusses to 
support remote lighting control 
panelboards. Another larger plat- 
form supports the main remote con- 
trol panelboard, while additional 
dispersed platforms were con- 
structed to support tons of equip- 
ment related to air conditioning 
and sound. 

Besides distributing weight over 
the ceiling as a whole, this ap- 
proach to locating local lighting 
control panels had the added ad- 
vantage of shortening branch cir- 
cuits, 286 of which are carried 
along catwalks to serve 1000-watt 
spot and flood lights. These lights, 
mounted to railings of peripheral 
catwalks, are inclined downward 
to illuminate the central floor area. 
They are also so positioned in rela- 


DECENTRALIZATION of lighting control, air conditioning and sound equip- 
ment on dozens of truss-suspended platforms distributes weight along many 
wide-span girders, while maze of interconnecting catwalks provides accessi- 
bility for maintenance crew. 


shee 


tion to the suspended ceiling (per- 
forated corrugated aluminum 
backed by glass wool) that their 
beams are completely shielded from 
view of spectators on opposite sides 
of the arena, thereby eliminating 
all glare possibilities. 

Branch wiring along edges of cat- 
walk decks is contained in top- 
hinged continuous-access 4- by 6-in. 
wireways equipped with theatre- 
type batten receptacles for connec- 
tion of pigtail fixture plugs. 

Lighting units are individually 
wired through such connections to 
panels which may be preset for de- 
sired effects. They are also indi- 
vidually adjustable for aiming; are 
equipped to contain color screens; 
may be operated collectively or in 
groups from the main control con- 
sole; and are dimmer-regulated 
through lightweight — silicon-con- 
trolled rectifier units which, lke 
other items of equipment, are 
mounted overhead in dispersed 
groupings. 

In addition to this fixed lighting 
pattern, 16 supplemental spotlights 
may bo positioned along catwalks 
as desired to light smaller areas for 
events such as boxing, or they may 
be aimed towards either end of the 
arena to highlight events presented 
on portable stages. These auxiliary 
spotlights likewise are provided 
with color frames; are equipped 
with adjustable irises for dimout 
effects; and they may be operated 
either locally or remotely from the 
main console. 


2000-AMP BUSDUCT contained in hol- 
low structural column carries 480/277- 
volt power from basement switchgear to 
space above suspended ceiling. Ventilated 
feeder duct is then top-connected to sub- 
distributicn panel as indicated in above 
photo. 
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In connection with general illu- 
mination of action areas, it should 
be emphasized that overhead light- 
ing is angled downward from four 
directions, rather than beaming 
directly vertically in conventional 
patterns. Such angled lighting 
gives full-figure illumination from 
front and sides as well as from 
directly overhead, thereby achiev- 
ing better modeling, improved per- 
spective and more Pereepeine spec- 
tator enjoyment. 

For events such as Heding where 
maximum illumination is desirable, 
a central 
additional downlights) can be par- 
tially winch-lowered above the cen- 
tral ring to provide added foot- 
candles without interrupting any 
spectator’s line of vision. In such 
instances, normally operating illu- 
minated legends and numerals on 
the scoreboard are turned off. 

When areas of action are of a 
shifting nature, such as occur in 
ice skating events, circuses and 
certain types of stage presenta- 
tions, movements are lighted by 
“follow” spots positioned on plat- 
forms suspended 93 ft beneath the 
suspended ceiling proper. These 
lights are de are units, equipped 
for color changes and iris regula- 
tion, and operated manually. Ac- 
cess to platforms is via overhead 
catwalks and descending ladders. 

With reference to lighting the 
central arena, it should be added 
that general lighting levels (ex- 
clusive of arclight increments) are 


PLATFORMS SUSPENDED beneath main 
ceiling support dc arc ‘‘follow’’ spotlights 
which are manually aimed when areas of 
action in the arena are of shifting nature, 
such as skating and circus acts. Access 
to platforms is via ladders and overhead 
catwalks. 


scoreboard (containing _ 
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in the order of 100 footcandles, | 
with small areas highlighted by — 
concentrated beams obtaining | 
double this value, thereby provid-— 
ing ample illumination for televis- 
ing all events without requiring 
further supplemental equipment. 

Above the seating areas, 1000- |} 
and 500-watt RB-52 recessed down- | 
lights provide from 50 to 35 fe for | 
program-reading and aisle safety. | 
These lights also may be controlled i 1 
from several locations, including | 
the arena console plus panels located 4 
at various floor locations. Both con; / | 
trol sources operate through push- | 
buttons, low-voltage relays and con- | 
tactors. 

Reflector housings of these re- 
cessed downlights may be removed 
from above to permit relamping 
and cleaning from overhead cat- 
walks. Bil 

The main lighting control, lo- # 
cated at one end of the arena at | 
upper spectator level, utilizes mini- } 
aturized corhponents with low- # 
voltage control wiring running to 
relays in overhead panelboards via’ | 
detours through base-slab conduits, — 
then upward through hollow cores | 
of columns as previously noted. 
Control of all sound equipment i 
also from this same balcony posi- 
tion so that coordination of sonny 
with light is possible from one 
convenient location. 

Considering music from an elec-| 
tronic angle, it is interesting to note 
that a $40,000 electronic organ 
features transistorized tone gen- 
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BRANCH WIRING, related to 236 cen 

tral-area floodlight units, is carried along | 
edges of catwalk decks in continuous- 
access hinged-cover 4- by 6-in. wireways. — 
Due to existence of numerous local light- _ 
ing control panels lengths of branch cir 
cuits are relatively short. 


erators, with eight signal channels 
earried simultaneously to power 
amplifiers. There are 18 audio 
amplifiers and as many speaker 
banks located on overhead plat- 
forms. Speakers are directed down- 
ward through multiple ceiling ports 
| for uniform dissemination of sound. 
| Amplifiers and 22 high-fidelity 
speakers in’a main central cluster 
weigh 33 tons and, although they 
were not included in the building 
design until initial structural fram- 
ing had been completed, the addi- 
¥ tional load is safely carried by the 
_ huge trusses. 
» Throughout the building, temper- 
atures are regulated by mixing hot 
and chilled water in heat transfer 
coils located within air distribution 
chambers. This same basic system 
also serves to freeze ice over a 
15,000-sq-ft central skating rink 
and an 800-sq-ft ice stage at one 
end of the arena. Hot water can 
also be circulated through the same 
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MOUNTED TO CATWALK RAILINGS and 
through wide peripheral slots in suspended ceiling are 1000- 
watt spot- and flood-lights that illuminate central floor area, 
while ceiling-recessed downlights containing 1000- and 500- 
watt R-52 lamps (observed in foreground) provide general 
illumination for spectator sections of coliseum. 


UTILITY VAULT obtains primary power at 11.5 kv from two 
independent networks, one of which is backed by hydro plants, 
the other by steam generation. These two main feeders are 
interrelated in conventional fashion through an automatic 
transfer switch. As indicated above, separate sub-breakers and 
feeders then relate to six 750-kva transformers. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


ge 


angle-aimed 


Wi 


piping system to melt the ice so 
that, within two hours, the drained 
dry floor may be used for other 
purposes. 

In this system, multiple use is 
made of a 250-ton glycol-water re- 
frigeration system, for it not only 
freezes ice and cools air but also 
dehumidifies air when conditions 
warrant and sprinkles ‘waste’ 
cooling water on the roof during 
hot summer days. 

Exhaust air from the arena is 
removed through ceiling vents and 
16 roof fans having collective ca- 
pacities for moving 160,000 cfm. 

Primary power at 11.5 kv is de- 
livered underground from two in- 
dependent utility loops, one backed 
by hydro plants and the other by 
steam generation, the two primar- 
ies being inter-related in conven- 
tional fashion through an automatic 
transfer switch on the main switch- 
board. Utilization voltage is ob- 
tained through six 750-kva trans- 


HIGH FIDELITY SPEAKERS and amplifiers are suspended in 
central 22-unit cluster beneath main acoustical ceiling of the 
coliseum, while additional 18 audio amplifiers and speaker 
banks are dispersed above ceiling and directed downward 
through multiple ports for uniform sound dissemination. Cen- 
tral cluster weighs 3 Y2 tons. 


POWER FOR EXHIBITION hall is provided through 800- and 
400-amp 4-bar plug-in busducts suspended beneath ceiling 
joists (see arrow), while double cable trays support branch 
power circuits; low-voltage wiring for telephone, television 
and sound; likewise air, gas and vacuum lines which serve 
individual exhibit booths. 


| 


formers. Three 480/277-volt and 
two 208/120-volt units are in a 
vault beneath the arena, with the 
remaining 480 /277-volt trans- 
formers serving lighting require- 
ments in the adjacent exhibition 
hall. 

Due to divergence of utility net- 
works and generation methods, it 
was deemed unnecessary to provide 
a conventional third power source 
for emergency use. However, since 
emergency lighting in both build- 
ings is normally connected to 
480/277-volt circuits, the 120-volt 
system includes a dry-type step- 
up autotransformer with a 277-volt 
secondary as an additional emerg- 
ency-power insurance feature, while 
lighting classed as emergency is 
served over separate circuits. 

As noted previously, power for 
the Coliseum proper is supplied 
mainly through a 2000-amp busduct 
which rises through one of the 

(Continued on page 152) 
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FIG. 1. Inrush Factors for Induction and Synchronous Motors. 
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A plant electrical engineer reports on... 


Reduced 
Voltage 
Starters 


Here’s a comprehensive report and reference 


source on the characteristics of various reduced- 


voltage starting methods—setting forth the criteria 


for matching each type of starting to the require- 


ments of the particular application. 


By A. E. Ridgeway, Electrical Engineer 


Grumman Aircraft Engineering Corp., Bethpage, L. I., N. Y. 


discuss the effects of starting 

large-horsepower motors on our 
120/208-volt, 3-phase, 4-wire net- 
work system and to review briefly 
the most commonly used types of 
reduced voltage starting methods 
in order that the proper selection 
can be made for the least line dis- 
turbances when starting. 

This report has been of necessity 
limited to one type of motor on one 
kind of electrical system. The motor 
most commonly used is the squirrel 
cage induction motor, NEMA De- 
sign B, with normal starting torque 
and low starting current. Wound 
rotor motors have been omitted be- 
cause this is not a commonly in- 
stalled motor in our plant. 


Te purpose of this report is to: 


100 


Before looking into the many 
aspects of starting motors, a review 
of why reduced voltage starting is 
necessary is in order. 


VOLTAGE DROP 


The most important detrimental 
effect of motor starting is a voltage 
dip in the lines, whieh cannot be 
controlled by the use of a voltage 
regulator. There are limitations of 
applied voltage on which some elec- 
trical equipment will operate. For 
example, the usual minimum volt- 
age permitted by motor manufac- 
turers’ guarantees is 10% less than 
the rated nameplate voltage. The 
minimum voltage permitted for 
pickup of a motor controller coil is 
15% below the nameplate rating, 


500% 
S72 


375% 
gay 


600% 500% 


5.0 


400% 
3.3 


and the coil will frequently drop) 
out at approximately 70% of nor-| 


mal voltage. Therefore the voltage | 
drop incurred at motor starting | 


must be such that voltage at con- | 
trollers does not go below 70%. 


LAMP FLICKER 


The next electrical item that is | 


affected by voltage drop is the elec- | 
tric lamp. Lamp flicker is a very 
disturbing item in plant operation. | 
We must remember that a sudden | 
change in voltage of 2% 


tected by eye. A large squirrel cage | 


motor can rarely be started with | 


less than 2% drop so a method must 
be used to stretch this percentage | 


drop into a longer period of time. t 
larger reduction | 


A considerably 


for a} 
period of eight cycles is easily de- |} 


than 2% is permissible on a light- | 


ing circuit if this change is gradual. } 


Torque Requirements 


At this point it is probably ob-_ 


Fi ' 


r 


vious that the answer to all these — 


voltage dip problems is the applica- 


tion of a reduced voltage-starter. | 


But, in applying a reduced-voltage _ 
starter, we must always remember |} 


that with a reduction in starting 


current, which reduces the voltage | 


drop, we also have a reduction in 


starting torque. This is because an |§ 


induction motor is a simple imped- 
ance at the instant of starting. If 


the machine to be started must have © 
considerable torque to start then a~ 


low-voltage starter will not start it. — 


It would be foolish to purchase a 


special motor of high starting 
torque for a specific application and 
then defeat the purpose by installing — 
a reduced-voltage and reduced-— 
torque starter. This report is writ-_ 
ten to cover motors that are con-— 


nected to loads that can be started 


with reduced torque. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH. 1962 


{, FULL-VOLTAGE STARTING 


Start: Close 1-2-3 
Run: No change 


p REDUCED-VOLTAGE 

| Start; Close 2-3-5-6-7 

| Run: Open 2-3-5-6-7 
Close 1-4-8 


3. CLOSED-TRANSITION 
(Korndorfer) AUTO-TRANS- 
FORMER STARTING 

\ Start: Close 6-7-2-3-4 

Transfer: Open 6-7 
Run: Close 1-5 


(4. SERIES-RESISTANCE 
STARTING 
Start: Close 


{ 
Second Step: Close 4 
Third Step: Close 7 


ae, 
SS) 
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(5. REACTOR STARTING 


Start: Close 1-2-3 
fun: Close 4-5-6 


6. PART-WINDING STARTING 


Stort: Close 1-2-3 
fun: Close 4-5-6 


7. STAR-DELTA STARTING 
\ Stort: Close 1-2-3-4-5-6 
Run: Open 4-5-6 
t Close 7-8-9 


(Auto-transformer) STARTING 


Tabulated Comparison of Starting Methods 


Motor 
tator 


Percent F. L.torque & KVA 


QF ==20- 5 40 60: 8054100 
Percent synchronous speed 
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ra O= 220= 40! 60" --8025400 


Percent synchronous speed 


0 Motor torque 
0) 20:\*-40. + 160. - 80° 100 
Percent synchronous speed 


Percent F.L.torque & KVA 


Percent F.L.torque & KVA 


OF 220" 40" 60) SOF aieo 
Percent synchronous speed 


__Motor KVA 


Percent F.L.torque & KVA 
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Motor 
6 Stator 


___| Motor KVA 
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Motor torque \ 
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FIG. 2. Current and Starting Torques for Auto-transformer Starters. 


Starting Starting Current Inrush Current Starting Torque 
Method in % of Full Load to the Mctor in Y% in % of Full Load 
from the Line of Full Load 
Across-the-line 
100% Voltage! 600% 600% 120% 
Aute-transformer 
80% Tap. ..;| 409% 480% 77% 
Auto-transformer 
65% Taps... 279% 390% 51% 
Auto-transformer 
50% Tap..... 175% 300% 30% 


FIG. 3. Current and Torque 


Starting Torque in % of Locked Rotor 


Values for Auto-Transformers. 


Line Inrush in % of Locked Rotor 


25% 
42% 
64% 


28% 
45% 
67% 


FIG. 4. Current and Torque Values for Reactor Starter. 


Starting 
Method 


Starting Current 
from Line in % of 
Full Load Current 


Starting Torque 
in % of Full 
Load Torque 


Inrush Current to 
the Motor in % of 
Full Load Current 


Across the Line. . . 600% 
Reactor 

80% Tap..... 480% 
Reactor 

65% Tap..... 390% 
Reactor 

DO%: Napier: 300% 


Across-the-Line Starters 


To begin our discussion on motor 
starting let’s look first at the sim- 
plest, least expensive, and the low- 
est maintenance type—the across- 
the-line or full-voltage starter. If 
the power capacity of the system 
permits a motor to be started di- 
rectly across the line without ex- 
ceeding the permissible voltage 
drop, this is the starter to be used. 
The across-the-line or full-voltage 
starter connects the motor directly 
to the full voltage of the line in 
one step. 

When calculating whether or not 
a power system can take the result- 
ing voltage drop, and the actual 
values of starting current are not 
available, an average value of 600% 
of full load current can be assumed 
for a squirrel cage motor and the 
torque developed will be from 150% 
to 250% of full-voltage torque. 


MOTOR INRUSH 


To calculate motor starting cur- 
rents using a full-voltage starter 
and knowing the motor characteris- 
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600% 


120% 
480% 77% 
390% 51% 
300% 30% 


tics the following formula may be 
used: 
Using “% Inrush’’: 


Starting Current = 
HP xX 746 X % Inrush X 100 
Eff. x PF xX Line Voltage X 1.73 


Using “Starting KVA/HP”: 


Starting Current = 
HP & KVA/HP X 1000 
Line Voltage X 1.73 


Fig. 1 is a table of average values 
of usual motors that may be used 
with the above formulae. 

For calculating the motor power 
drain, the following formula may be 
used: 


P = Ize V (V3 X 10>) 
= Power Drain in KVA 
Izr = Locked Rotor Current in Amps 
= Terminal Voltage 


The major disadvantages of 
across-the-line starters are: Maxi- 
mum current inrush resulting in 
maximum voltage drop causing 
light flicker and possible drop out 
of motor controllers. Another thing 
to remember is that across-the-line 
starting imparts the maximum me- 
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chanical shock to the machine being 
started. 

After~ full-voltage starting the : 
next logical step would be to take a) 
look at some various methods of 
starting using reduced voltage. |} 


Auto-Transformer Starting 


voltage starting to be discussed is 
the very commonly used auto-trans-} 
former method. It is the most widely) 
used because of its efficiency an 
flexibility. This type of starter i 
troduces a low voltage to the motor 
by means of an auto-transformer in|) 
the motor circuit at start; and) 
after a definite time interval andj} 
motor acceleration, the motor is) 
transferred from the reduced volt, 
age to full voltage. 

The auto-transformer in this} 
starter is usually provided with 
three voltage taps: 50%, 65% and 
80% —of full line voltage. Fig. 2 
shows the current-torque relation 
ship as compared with full voltage 
starting. Normally the 65% tap is 
used. The connections should b 
made to the lowest tap that wi | 
give the required starting torque) 
The disadvantages of this type of 
starter are: 

(1) Open transition from the . 
auto-transformer to the line causes) 
a second inrush that may be greater|) 
than the current taken from the 
line at the instant of starting. 

(2) Reduces the power factor of 
the circuit which contributes | 
greatly to lamp flicker. 

(3) The torque remains constant 
for the first step and nearly cons 
stant for the second step resulting 
in a not-so-smooth acceleration. 

The advantages of the aul 
transformer starter are: 

(1) Greater efficiency than other 
methods of low-voltage starting be- 
cause all power taken from the line 
except transformer losses is trans- 
mitted to the motor to move the 
load. 

(2) Taps on the transformer B | 
low adjustments of inrush and 
torque at starting to meet the re 
quirements of most applications 
Fig. 3 is a chart showing the aver- 
age values. 

(3) Provides higher motor start- 
ing torque for each ampere drained 
from the line during the starting 
period than any other ria 
voltage starter. 

Before leaving the auto-trans- 
former we should mention that tht 
disadvantage of open transition cal 


| overcome by the use of the 
‘yndorfer connection which in- 
duces ancther step in starting. 
| the second step, part of the 
to-transformer remains in series 
‘th the stator windings. The 
rd step then transfers to full 
‘tage without open transition. 

[t seems that the most objection- 
jie item with an auto-transformer 
irter is the open transition from 
‘msformer to the line. 


Resistance Starting 


‘The second most commonly used 
be of starter is the primary re- 
tance starter which consists of 
power resistor in series with the 
»tor stator windings introducing 
voltage drop which results in re- 
‘ced voltage at the motor wind- 
igs. The resistance is removed 
bm the circuit by either of two 
sthods. The first method is by- 
ssing the resistor with a contac- 
i. The by-passing contactor is 
lerated by a time-delay relay. 
iother method of reducing the re- 
stance in the circuit is the use of 
sompressible resistor that is grad- 
lly compressed until the resist- 
ice becomes zero, applying full 
Itage to the motor leads. 

(The disadvantages of this type 
reduced voltage starter are: 

(1) It has a lower efficiency as 
pared to an auto-transformer 
leause the voltage drop at start 
‘power lost as heat. 

(2) The line current and the 
ywer taken from the line are much 
gher than in the auto-trans- 
‘rmer starter. bin 
‘The advantages of this type of 
jarter are: 

'(1) Provides closed-transition 
larting resulting in a very smooth 
art and no second inrush of cur- 
ont. 

| (2) There is a gradual increase 
| torque so that the motor has to 
cart when the current increases 
) meet the torque requirements. 
(3) Higher power factor than 
ato-transformer starter. 


§ Reactor Starting 
< 
|For the same number of steps a 
eactance starter—using reactors 
1 place of resistors—will provide 
te smoothest operation of any 
hod of reduced voltage starting. 
1e operation is the same as the re- 
istance starter, but it is used pri- 
arily for very large motors at 
gh voltages (2200 volts or above). 
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Across Resistor 
the 


FIG. 5. Comparison of List Prices of Various Types of Starters. 


Star-Delta 


Part-Winding 


Line HO a —— 


Open Closed 


2 Step | Stepless | 2 Step 3 Step Trans. Trans. 


FIG. 6. Current and Torque Values for Auto-Transformer and Series 


Resistor Starting. 


AUTO-TRANSFORMER STARTING, SERIES RESISTOR STARTING 


Voltage Line 
Applied to Current Motor 
Motor in % in % of Current 

of Rated Moter in % of 

Voltage Lecked Locked 
Rotor Rotor 
Current Current 


Locked 

Rotor Current 
Torque 
in % of Moter 


Line | Locked 
Motor Rotor 

Current Torque 
in % of in % of 
Locked Locked 
Rotor Rotor 

Current Current 


in % of 


The reactance starter has a 


higher starting efficiency than 
other means of low-voltage start- 
ing but it reduces the already low 
power factor of the starting cir- 
cuit. Values of starting current 
and torque are given in Fig. 4. 

Leaving the  reduced-voltage 
starting methods, let’s discuss two 
more types of starting that do not 
involve the application of low volt- 
age to the motor. These are part- 
winding and star-delta. 


Part-Winding Motors 


Before discussing part-winding 
starting, let’s look for a moment at 
the type of motor to be used. Some 
manufacturers claim that a motor 
to be used on part-winding start 
should be a special motor. Other 
manufacturers claim that any dual- 
voltage motor may be connected to a 
part-winding starter. It is the au- 
thor’s opinion, that as long as the 
starting torque requirements are 
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met at start, ordinary dual-voltage 
motors can be used for part-wind- 
ing start on the lower voltage. 
Single-voltage and 440- and 550- 
volt motors must be ordered as 
specials if part-winding starting is 
to be used. One manufacturer 
states that “standard stock type 
K, 1800 and 1200 rpm 220/440-volt 
(dual-voltage) motors either Y or 
delta connected can be used.” An- 
other manufacturer claims, “These 
starters (part-winding) can be 
used with standard dual-voltage 
motors on the lower voltage.” Still 
another motor manufacturer makes 
this statement: “Aside from the 
stator winding, the motor is a 
standard squirrel-cage machine 
with locked-rotor torques the same 
as NEMA Design B or NEMA De- 
sign C motors. The stator has a 
single winding but is special in that 
it consists of two parallel circuits.” 

Any dual-voltage motor has two 
parallel circuits in its stator so that 
the windings can be connected in 
parallel for the lower voltage oper- 
ation and in series for the higher 
voltage applications. The prices of 
part-winding motors and _ dual- 
voltage motors are identical up to 


and including 125 hp. Over 125 hp 
there is an increase in price of 
approximately 5% for part-winding 
motors. 

Manufacturers of part-winding 
motors claim that there is more 
torque in the first step of a special- 
wound part-winding motor. But, if 
a machine’s starting torque re- 
quirements can be met by the re- 
duced torque produced by a part- 
winding starter, then ordinary 
dual-voltage motors can be utilized. 


Part-Winding Starting 


With the discussion of the motor 


question past let us now look at the 
part-winding starter itself. It con- 
sists primarily of two starters, 
each one-half the size required for 
the horsepower of the motor to be 
started. There is also a time-delay 
relay which allows the _ second 
starter to close after the first 
starter has started the motor, thus 
placing the two parallel stator wind- 
ings in parallel as any dual-voltage 
motor would be connected for the 
low voltage. 

Although the least expensive of 
all types of reduced-voltage start- 


FIG. 7. Auto-Transformer, Resistor and Part-Winding Comparisons. 


Jo of Full Load 
Cost Values at Starting Starfing 
Type Storter Index Losses Transiticn 
Starter Term Line Terque 
Volt. Current Lb. Fr. | 

Manual Auto- 100 50 30 25 Low Open 
Transformer 65 48 | 42 

80 ZV} 64 
Magnetic Auto- 121 50 30 25 Low Open 
Transformer 65 48 42 

80 71 64 
Magnetic me Lb) 80 80 64 High Closed 
Primary Res. 
Magnetic Pri- 121 50 50 25 Medium Closed 
mary Reactance 65 65 42 

80 80 | 64 
Part-Winding 105 100 \ 60 | 50 None Closed 


FIG. 8. Starting Comparisons—Current and Torque. 


Method 


Connecting Motor Directly to the Line... .. 
Auto-Transformer 80% Tap............. / 
Res. or React. to give 80% Voltage... ... 
Auto-Transformer 65% Tap............ | 
Res. or React. to give 65% Voltage......| 
Res. or React. to give 58% Voltage...... .| 
Part=Winding!+. tcc: cae se pee . 


Auto-Transformer 50% Tap............. 
Res. or React. to give 50% Voltage. . 
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| Starting Current Starting Torque 
in % of in % of 
Full Load Full Load Torque 
470 160 
335 105 
375 105 
225 67 
305 67 
273 | 54 
300 | 50 
140 43 
233 43 
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ers, the part-winding starter d 
have the disadvantage of su DI 
ing only 50% of full-voltage tore 
at start. | 
The advantages of the parti 
ing starter are: Wi 
(1) Closed transition for less li 
disturbances. 
(2) Least expensive of all all 
ing methods except across-the-lin 
(3) Easiest to maintain becau| 
there are no resistors or dete: rr 
ers involved. q 
(4) Eliminates any shocks to ¢ 
system or machinery. 


ate : (ia 
3-Point Part-Winding Startin d 


Another type of part-windin} 
starter is the 3-point part-windin) 
starter. This starter is designe 
to be used when the inrush of ) 
2-point starter is beyond the limiiy 
of the system. The first-half of thi) 
motor winding is energized by | | 
reduced voltage provided by serie 
resistors, This cuts the value | 
the first-step inrush in half. Ag 
the designer must take great carl) 
in applying this starter because | q 
the low-starting torque. fd 


Star-Delta Starting 


Star-delta starting is one mor 
type of motor starting which 
limited use. With star-delta star 
ing, the motor is started with ful 
voltage applied to the motor wind 
ings connected in star, and t 
full voltage is applied to the wi 
ings reconnected in delta for run 
ning. 

Starting a motor in the star-delt 
manner is equivalent to starting 
the 57% tap of an auto-tra 
former; that is, the motor wind ‘ 
is subjected to only 57% of full 
line voltage, and there is a startin 
torque of approximately 33% ¢ 
full load torque. The disadvtai 
tages of this type of starter 
that it employs open-circuit tra 
tion and requires a specially woun 
motor with 12 leads available fo 
winding connection shift. 

To summarize, there are actua 
seven different methods we coul 
choose to start our large motors or 
our network system. Of all sevell 
there is one that has most of the 
advantages and only one major di 8 
advantage. This is the part-win 4 
ing starter. If the torque requiré 
ments at start are low then t 
part-winding starter should 
used. If large starting torque 18 
required then the closed-transitio 
auto-transformer should be applie¢ 


a) 


Closed Circuit TV 
For Plant Security 


A costly and troublesome job in 
American industry is that of plant 
(protection. One problem area is 
‘the practical operation of limited 
access gates in remote areas for 
the convenience of employees dur- 
ing nighttime hours, week-ends, 
and holidays. 

Merck & Co., Inc., chemical and 
pharmaceutical manufacturer in 
Rahway, N. J., maintains an effi- 
cient around-the-clock security 
ere force at the main plant en- 
trance. There is, however, another 
‘convenient plant gate “around the 
corner,” a half-mile away, that is 
necessary for some employees to 
use. This gate was formerly open 
only during the daylight hours and 
closed from 6 p.m. to 6 a.m.; Em- 
ployees working the off-hour shifts 
had to use the main gate when en- 
‘tering or leaving the plant. 

- Solution to the problem of “gate 
keeping” was closed circuit tele- 
vision. A closed-circuit system was 
installed by ITV, Inc., New York, 
consisting of a TV camera, receiv- 
ing monitor, communication equip- 
ment, motor to open the gate auto- 
matically by remote control, and all 
of the control equipment to oper- 
ate the network. 
| The closed-circuit TV system is 

nufactured by the Dage Divi- 
= Thompson Ramo Wooldridge. 
The camera has all controls adapted 
for remote control operation and 
mounted in a weatherproof en- 
closure. A remote controlled wind- 
shield wiper keeps the viewing 
glass clear in bad weather. Two 
000-watt floodlights illuminate the 
iewing area during the evening 
d early morning hours. 


4 %o 4" At ~ . 


Surface Raceway for 
Essential Flexibility 


Motion picture studios require a 
great number of electrical outlets 
to provide power for equipment 
and lighting devices. When the 
studio is successful and grows, the 
location and number of outlets 
rapidly become inconvenient, and 
inadequate.’ Mode-Art Pictures, 
Inc., Pittsburgh, Pa., encountered 
this problem and decided to mod- 


ernize completely its studio wiring. 


system. 

Since it was not practical to con- 
ceal the new wiring in the walls 
and floor of the studio, Mode-Art 
selected a modern on-the-surface 
wiring system consisting of a num- 
ber of surface metal raceways. The 
raceways proved to be a quick and 
inexpensive solution to the problem. 
More than a mile of surface race- 
ways was used for the wiring in- 
stallation in one main studio. 

Both single-channel and dual- 
channel surface raceways. now serve 
a 54-pair footage counter, many 
lights and spotlights, movie cur- 
tains, telephones, intercom system, 
audio and AC cables, cameras, pro- 
jectors, recording equipment, and 
an RCA 8-position mixing console. 
Designed primarily to serve indus- 
trial lighting, machinery and power 
tools, the large-capacity surface 
raceways are all-purpose raceways 
that allow ease of installation and 
permit instant accessibility at any 
point. Because of the complicated 
wiring needs of Mode-Art, dual- 
channel raceway was used. This 
compartmented duct provides sepa- 


2-CHANNEL SURFACE RACEWAYS con- 
sist of two raceway ducts—one for power 
and light wiring and one for signal and 
communication circuits—installed under 
a common screw-on cover. Here, the race- 
way is wall-mounted above the studio 
master lighting switch. 


SINGLE-CHANNEL surface; metal race- 
way is shown at right feeding the power 
wiring channel for duplex-receptacle out- 
lets supplied from the top section of the 
dual-channel duct on the wall. 


POWER AND SIGNAL outlets are shown on dual-channel raceway used on wall 
behind control console in the studio. 
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FOR BETTER 
FASTENING 


TO STEEL USE GA’ ® 


aad plain rod, 
es vibration- 
roof suspension 
rom steel flanges 
CA" and %" rod). 


provi 


FIXTURE CLIP 


Replaces thread- 
ing of rod and use 


of nut. 


a 


mee 


@& 


Hooks 


TAP-ON HANGER 


For Bulb Tees 


Tap-On Hanger for 
suspension of wire 
or strap from bulb 
tee flange. 


COMBINATION CONDUIT HANGER 
ASSEMBLIES —Swivels 360° 


For all conduit Yyite 
4" and 1". 


ACCESSORIES 
¢ Bridle Ring 
@ Conduit Hooks 
e Control Tubing 


LATHERS CHANNEL CLAMP 


Supports lathers - 
channelfrom plain 
rod or wire. 


TWIST-CLIP Tee BAR HANGER 


Clip for suspension 
of fluorescent fix- 
ture from acous- 
tical tee. 


TAP CLIP HANGER 


| 
| 
| 
| 
| 
| 
| 
| 
| 
{ for all Bulb Tees 
| 
| 
| 
L 
I 
| 
I 
| 
| 
| 


Centers 
suspension 


from an 
width bulb 
tee. 


/ 
| 


KON-CLIP 


Eliminates 
independ- 


“| by usin 
lathe Ar 
i wire. 


ent sus- 
pension 
of conduit 


GAT) | sere ore ee 
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rate channels for high and low po- 
tential service, under a single cover 
for easy accessibility to both types 
of circuits. 

Before the new raceways were 
installed, the studio’s electrical |) 
facilities were snagged. There were ~} 
not enough outlets, and cables were ~} 
all over the floor. The new race- ~ 
way system gives an infinite variety 
of utilization flexibility. And the — 
streamlined appearance of the race- © 
ways is both pleasing and func- 
tional, blending into the decor of © 
the studio. j 


Crane Feeds 
Standardized in 
Plant Modernization 


A are cl 
colors, 


and missile launcher assembly plant — stl 


in Sunnyvale, Calif., recently de- 
cided to up-date their manufactur- — 
ing facilities, the engineering de- jj 
partment considered the facts that | 
all of the structures had been built ~ 
prior to WW-1; they had been de- f 
signed initially for foundry produc- a 


Which | 
H) remove 
conduc 


for prc 
fytnishe 


now in need of modernization or re- ~ 
placement, and much of this equip- — 
ment was either non-uniform or — 
non-standard; both factors compli- — 


I Used 
bondin 
euch 


¢ 


cating operational and maintenance ~ 
efficiencies. oe | 

This situation pertained particu- I Broun 
larly to materials-handling facili- |) ““ 
ties. So, when the company decided | 
to install several new gantry cranes, §} 
it was deemed advisable to stand- 
ardize all overhead electrical dis- w 
tribution systems at the same time. 


Ormor 


GANTRY CRANE with 10-ton capacity 
is shown lifting steel plate with self- 
contained electromagnet. Over-all in- 
terior-exterior travel of crane is 700 ft, 
with 440-volt power supplied through sus- _ 
pended overhead 3-phase feed noted at — 
left. 


se ceninetiaoeinsd fas Sedans 


|| PLASTIC INSULATED CONDUCTORS 
are clean, easy stripping, with solid, clear 


colors, and minimum diameter for easier 
installation in boxes. 


(UPAPER TAPE 
which is tough, moisture-resistant yet easily 


removed, gives protection to the insulated 
! conductors. 


| UINSULATED BUSHING 


for protection against sharp ends of armor, 
’ furnished with each coil of cable. 


BOND STRIP UNDER ARMOR 


is used in all sizes. A flattened aluminum 

bonding wire in contact with the under side of 

|| each convolution of the galvanized steel 

| armor assures a permanent, low resistance 
through armor to ground. 


|) PREFABRICATED BREAKING LINES — 


‘||| At intervals of every 12 inches on CRESCENT 
it), ABC Armored Cable you will find a small cut 
+) mark. This cut mark shows the location of a 
‘|! prefabricated breaking line inside the armor. 


Only a few short strokes of a hacksaw guided 
by the cut mark are required to cut through 
ONE outer ridge, and a hend by hand severs 
the armor. By actual test, this saves 30% of the 
time ordinarily required. A clean separation 
results, with no sharp edge. There is no chance 
of injury to insulation because only one 


ABC ARMORED CABLE 
TYPE ACT 


1 With Improved Features 


Nts 


OUTER ridge is cut. The fabricated breaking 
lines in the armor are so made that THERE [S 
NO REDUCTION of tensile strength, bending 
qualities, crushing resistance or electrical con- 
ductivity. This armor construction meets all 


requirements of Underwriters’ Laboratories. 


TRENTON, NEW JERSEY 
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The “SCOTCH” Brand Electrical Tape No. 33 used to 
wrap this splice, protects it against sun, wind, rain, 
Sleet, and other adverse weather conditions. Easily 
applied, it provides a dependable insulation cover 
that lasts for years... costs only a few cents. When 
tape costs so little, can you afford less than the best? 


BALANCED FORMULA IS THE SECRET: Whatever the task, 
you can depend on ‘‘SCOTCH”’ Brand Electrical Tape No. 33. 
Its perfect balance of physical properties provides the ultimate 
in holding, protecting and insulating all in one wrap. Strong, 
stretchy, it has the perfect ‘‘feel’’ to get jobs done faster, done 
right. Tough vinyl backing shrugs off moisture, sunlight, heat, 
cold and other adverse conditions. Pressure-sensitive adhesive 


adheres instantly, holds permanently, 
without creeping or end-lifting. Low power- 
factor provides excellent insulation... 
high electric strength, wet or dry. For every 
job you can put your confidence in 
“SCOTCH” Brand Electrical Tape No. 33. 


FIRST and still the best 


“No.3 


High Dielectric Strength 
A, Resist woter. oils, ccids 


TROLL % IN_X GOFT. 


“SCOTCH” is a 


eiye Electrical Products Division Registered 
S++ MINNESOTA MINING & MANUFACTURING CO, pr te dy 


St. Paul 6, Minn. 


CLOSEUP VIEW of outdoor tower support } 
shows configuration of insulated power | 


feed cables and sliding contact or device _ 
which is angle-bracketed to crane struc-| | 
ture. Looped cable in upper™foreground | 
is control tackline for hook-supporting © 
trolley, 


SPRING LOADED pick-up shoes render 
dual service; transmitting power from 
the 3-phase main feeder conductors to 
the gantry structure, also transmitting | 
power from the structure to the overhead 
motor carrier and laterally travelling hoist / 
assembly. ; 


As a result of this modernization |} 
project, power for all cranes is now ’} 
supplied through Insul-8 bar, mul- | 
tiple conductors contained within } 
open-bottom upturned-U plastic-_ 
compounded insulating sleeves; 
traveling shoes of cranes making 
contact with conductors through 
the open slots and held firmly in 
contact with conductors by spring- 
pressure devices. This construction 
meets California safety rulings con- 
cerning protection of bare crane 
power feeds; it simplifies mainte- 
nance and minimizes possibilities |} 
for damage or short circuiting due}) 
to inadvertent metallic contacts fall- 
ing across multiple phases, and it 
isolates a formerly present hazard 
pertaining to personnel safety. 

As noted by accompanying illus- 
trations, this basic crane-feed sys- 
tem is utilized to serve a variety of 
cranes that range from dual 10-ton 
gantries to quarter-ton hoists. And, 
since cranes operate both indoors 
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- Pylets’ copper free die cast aluminum 
is 99.5% copper free for true corrosion 
resistance. Pylets are also available 
with PEC-9 Epoxy coating inside and 
outside and with stainless steel cover 
screws (to meet the most exacting 
specifications). Pylets are available 
also in cadmium plated ferrous alloy. 
Interchangeable covers to bodies 
has been maintained between all three 
lines as well as with industry practice. 
Taper threaded hubs insure liquid tight 
and mechanically sound joints, Hubs 
simultaneously tapped for true alignment. 
Write today for combined bulletin #1222. 
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* ALSO MANUFACTURED IN CANADA BY: PYLE-NATIONAL (CANADA) LTD., CLARKSON, ONTARIO 
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THE PYLE-NATIONAL COMPANY 1344 N. KOSTNER AVE., CHICAGO 51, ILLINOIS 


THE HARD WAY... 


Small diameter, lightweight PNR Cable 
Simplifies multi-circuit wiring installations 


Electrical contractors and plant electricians 
are finding the answer to complicated indus- 
trial and commercial multi-circuit wiring 
jobs in Rockbestos 600 volt PNR control cable. 

PNR cable cuts installation costs because 
it saves time and labor...is easier to handle 
... lets you pull any number of conductors 
easily and quickly through conduit... and it 
is ideal for laying in trays for overhead in- 
stallations. Use one reel of PNR cable in place 
of many cartons of single color-coded con- 


ductors. Here’s an added advantage: PNR 
cable is fully coded—cable in stock up to 19 
conductors...9 more than is available in 
single conductors. Where additional color- 
coded conductors are required 2 or more PNR 
cables can be used in parallel; or any number 
of conductors in a single cable can be sup- 
plied on special order. 

For other time-saving, cost saving advan- 
tages of Rockbestos 600 volt PNR control 
cable see the next page. 


_Rockbestos PNR Cable 
Increases Conduit Conductor Capacity... 


Because of its small diameter (28% less than conventional 


_ eable) Rockbestos PNR Cable lets you get more conductors 
‘into existing conduit...or, in new installations, takes less 
space for the same number of conductors. 


PNR 19 conductor 


#9 AWG Cable Ordinary 19 conductor 
#9 AWG Cable 


Other advantages include: 

High dielectric strength, good moisture resistance and abra- 
sion resistance, good low temperature flexibility, unaffected 
by most chemicals; use in conduit, direct burial and exposed 
overhead installations. 


" Millions of feet of PNR Cable 
| in service prove its reliability: 


Since Rockbestos PNR Cable was introduced in 1948 many 
_ millions of feet have been installed in utilities and industrial 
_ plants. Experience has proved its serviceability under severe 
' temperature, moisture and other environmental conditions. 


' Rockbestos PNR Cable 
is available from stock: 


- You can get fast delivery on a wide range of sizes and con- 

ductors from our extensive warehouse stocks in New: Haven, 
Conn., Chicago, Ill. and Los Angeles, Calif. Here are the size - 
ranges available from stock: ; 


Size 16: 2, 3, 5, 6, 8, 10, 12 conductors 
Size 14: 2 thru 10 and 12 conductors 
Size 12: 2 thru 10; 12, 15, 19 conductors 
Size9: 2,3, 4,5, 7,9, 12 conductors 


Standard shipping length—500’ or 1000’ on reels. Cutting 
lengths also available from stock. Send for PNR Bulletin. 
8 \ 


 ROCKBESTOS wireE « Eni co. 


DIVISION OF CERRO CORPORATION 
MAIN OFFICE AND FACTORY: Nicoll and Canner Streets,, New Haven, Conn. 


4 Asbestos-Varnished Cambric, All-Asbestos, Varnished-Cambric, Thermoplastic and Silicone Rubber Insulated Wires and Cables 


Every ADALET Box and Housing Design 
Is Proof Tested To Destruction! 


Adalloy cast aluminum, spark-proof, 
rust-proof boxes and housings. 


If you must have an explo- 
sion-proof housing that 
meets Clas$ |, Group D: 
Class Il, Groups E, F, and G 
...we recommend you ask 
to see rupture test reports. 
They are available on re- 
quest from Adalet. Most 
Adalet boxes are UL-listed. 


Adalet:3 


COMPANY 


14300 LORAIN AVENUE 
-CEEVELAND 11, OHIO 


Bulletin 160 — gives complete catalog 
information on over 240 stock sizes. 
Request yours today. 
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SAME BASIC SYSTEM for power feed is 
used in sub-assembly plant to operate | 
quarter-ton pushbutton-controlled hoists | 
such as the one shown above. Rugged | 
construction of insulated conductor as- } 
sembly meets California safety regula- } 
tions for personnel and equipment alike. | 


and outside of the buildings as well, | 
a variety of suspension methods 
were used to support the conduc- 

tors. | 
For example, each of the dual | 
10-ton gantries weighs approxi- | 
mately 8 tons and have a travel of | 
700 ft, only half of this run being } 
indoors. As a result, suspension of | 
conductors requires several bracket | 
variations for interior column and | 
girder mounting, plus the use of | 
tapered steel poles, messenger ca- | 
bles and channel assemblies along | 
the exterior run. In this instance } 
the feed system is 3-phase 440 | 
volts; spacing of supporting col- | 
umns and towers varies between 21 

and 81 ft; height of conductors” 
above crane rails is 26 ft, and maxi-) 
mum clearance of lifting hook is 
21 ft. Span of gantry between rails 

is 41 ft; individually motorized 

flanged wheels supporting side 

structures are 16 ft on centers, 

while operation of trolley, hook and 

drive wheels can be motivated 

either from an overhead crane cat- 

walk or from a ground-level push- 

button station. And, due to the in- 

verted-U design of plastic shields, 

conductors obtain ample protection 

during inclement weather. 


Electroluminescent 
Panels Form Sidewalk 


An installation of a solid-state, 
lighted sidewalk has been made in 
Salem, Mass., by the Lighting 
Products Division, Sylvania Elec- 
tric Products, Inc. First of its 
kind, it uses solid pieces of steel 


SERV RANC UIP 
S engineered to keep installation costs DOWN! 


DUAL-GRIP 
ENTRANCE HEADS 


Built-in connector clamp de- 
signed for fast, easy connection 
to conduit. No special fittings 
needed for EMT ... no threads 
to cut on rigid. Complete range 
of sizes: 14” through 3”. 


ENTRANCE ELBOWS 


Now available in extra-long 
length for easy pulling of con- 
ductor. Compact . . . completely 
weatherproof ... deep cut 
threads assure quick, effortless 
installation ! 


SURE-SAFETY 
GROUND CLAMPS 


The only complete line of bronze 
clamps for 14” to 4” pipe. 3 types 
handle all needs. Swinging’ tops 
for faster installation! 


J. A. WEAVER 


SHG! = QRDER FROM YOUR ELECTRICAL WHOLESALER! 
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THE NEW T-78 TRENCHER with detachable D-100 Back- 
hoe can handle any digging assignment from 4’ to 36’ 
wide to 8’ 4” deep in any soil condition. 


HARD CORAL... 
NO SWEAT / 


| TRENCHER 
digs where others can’t! 


“Digging in hard coral is no problem for the Davis T-66,” says 
the Florida Gas Utilities Company. This particular job — a 
40’ trench, 4” wide, 25” deep, took just 45 minutes. Subsur- 
face varied from coral to soft sand. Operator Pratt Nettles 
likes the T-66 because it is easy to haul anywhere (the com- 
pany used Davis Hustler Trailers); it can be run in close 
places; rubber track pads protect lawns, and trench cut 
does not interfere with flow of traffic. 


Ground-gripping positive traction with no rubber-tire bounce... high 
flotation — only 3.6 psi... ability to cross trenches... and compact 
design with only 37” width put the Davis T-66 on jobs where other 
trenchers can’t operate. All of these features, plus the T-66’s high 
digging performance make it a real money-maker on trenches from 
16” wide, 24” deep to 4” wide, 66” deep. It even has an attachment 
to dig flush alongside walls, fences, etc. The operation of the T-66 
is simple. The T-66 has its own backfill blade, which is hydraulically 
controlled, to do its own backfilling. Instant Forward/Reverse with 
spin-on-a-dime maneuverability make it highly efficient! 


Your Ace 
in the Hole! 


ae 


1504 So. McLean Bivd., Wichita 13, : 
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THE NEW DAVIS D-100 BACKHOE is compact 
and power-packed. Has in excess of 10,000 
Ibs. pryout pressure, 180° continuous op- 
erating arc at constant speed, and less than 
S-minute detachability. Available for 1-78 
Trencher and all popular utility tractors. 


ee 


aa = 


WRITE FOR MORE FACTS) 
Positively self-propelled by 6-speed winch drive Powered Bpavis AK CG. g ON 


by G-h. p. Briggs & Stratton engine. Digs 3” to 6/7 wide, 


_ to 36” deep. A trenching man’s trencher! Té-4-1261 


@ aS cn av { 
a | 
LUMINOUS SIDEWALK is formed 
panels of electroluminescent lamps, $s 
in aluminum trays embedded in grou 
and completely covered with plastic # 
weatherproofing. Model holds a lighti 
panel, which is composed of a sheet 
steel and coating of phosphor. The phe 
phors produce light when excited in 
electrical field. i | 


that are embedded in the grou 
and produce light through 
principle of electroluminescenc| 
Known as Panelescent lightini 
this form of light has alreac 
proved its ruggedness in oth¢ 
types of installations and testin| 
In one test, for example, a typi¢ 
lighted panel has been puncturé ; 
by a bullet and remained lighted. § 

This lamp, as a separate lig! 
source, produces light over the eé1 
tire surface of a metal panel by tli 
principle of electroluminescenclR 
in which light is created by the & 
citation of phosphors in an electri 
cal field. Wafer thin, the lamp pr 
duces a uniform light without t¥ 
use of a bulb, tube, filaments, 
cathodes. a 

The lamp panels used in tt 
Salem sidewalk are set in alum 
num trays, and completely covere 
with plastic for weatherproofing. 


DELEGATES to the recent JAE! Easte# 
Section meeting included (L-R) H. 

Rickles and Stanley Horn, electrical ii 
spectors, and E. V. Smith, Rochester Ge 
and Electric Co., all from Rochester, N, * 


Omen CPregen Men “me Who use T&B products — 


they come home alert and 
fresh — and with good reasons. 


We really can’t promise that you'll turn into a 
Rudolph Valentino overnight by using our prod- 

ucts — (if you do, please call us collect) bul, we 
can guarantee that you'll lower your installed 
costs by saving time on the job. 


INSULINER SLEEVES*— — GROUNDING WEDGES 
Ideal for rework... In- Saves big money on re- 
sulates bushings without work... grounds box to 
disconnecting wires— conduit without discon- 
meets NEC 373-6(b), con- necting meets 
duit size range from 42" NEC 250-72-E, conduit 
to 6. size range Y2" to 6”. 


GROUND FITTINGS* 25 
MORED CABLE FIT-< custom fillings from 8 
TINGS — One basic dou- standard parts can be 
ble clamp accommo- made with T&S pipe 
dates 27 different termi- clamp and conduit hub. 
nations, It can ground, Accommodates he” 10 
support and hang entire lia” conduit, #8-#2 
cable systems . .. with- pround wire. 

out ladders or racks. 


ees ae es AR« 


INSULATED FITTINGS” FLOOR BOXES AND OUT- 
have bright blue acid LETS*— New concrete 
resistant nylon lining tight “Reddytilt” has 13 

entire throat, Meets knockouts, Ye" to lig” 
NEC 373-6 for pro- — levels 16% in any di- 
tection of ungrounded rection, adjusts 9” ver- 
conductors —- makes tically. New Ouplex out- 
wire pulling easier. let accommodates any 


‘ standard receptacle. 
pe 


ae 


With the increase in “modernization 
wiring” you'll profit by using the T&B 
lowest installed cost approach for updating 
electrical installations. Our authorized 
_ distributors have them in stock right in your area. 


I Far cok product information, write the Thomas & Betts Co., TH OMAS & BE TTS 


nate 1, New Jersey. In Canada, Thomas & Betts Ltd., Montreal ENGINEERED & 
. we'll send it immediately. 
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From coast-to-coast more and more leading consulting larger, the core and coils are mounted on vibrati| 
engineers, plant engineers and contractors are specify- dampening pads designed to suppress transmissii 
ing and insisting on Sorgel quiet-quality dry-type of vibration to adjacent areas. 


a | 


transformers. They recognize the true value of econ- anes 
y g e All terminations are securely anchored, and sold¢ 


my through quality features such as these; i a 
pay Bo a less connectors are furnished on all transform 


@ In Quiet-Quality units, performance data, such as with terminal boards. Vacuum impregnated win 
core loss, copper loss, sound level, etc., is always ‘ings are brazed to the terminals. 
equal to, or lower than, the guaranteed values 
submitted to the customer. 


e@ Connection covers are cushioned and easily 1 
moved by means of two captive bolts on smi 


@ Sorgel units are individually tested in accordance sizes, and four on larger sizes. 


with NEMA standards. Certified tests are furnished 


upon request, to further substantiate the guaranteed It’s Sorgel advantages like these that protect yo 
os electrical distribution systems from failure, assu 


continuity of operation and maximum efficiency 
all load conditions. You can always count on Sorg! 
units to perform as guaranteed. This carefully eng 
neered economy through quality is the soundest re 
@ The transformer core and coil unit is specifically son of all for you to specify and insist on Sorgel d 

~ designed for low sound level. In units 15 KVA and type transformers. 


@ All coils have end filler protection in each layer to 
prevent movement of conductors under heavy 
loads and short circuit stress conditions. 


Pt SORGEL ELECTRIC COMPAN' 
: SORGE | Since 1916 the pioneer in the development, manufacturing: 


and application of sound-rated dry-type transformers 
TRANSFORMERS 


836 WEST NATIONAL AVENUE ¢ MILWAUKEE 4, we 
>< Experienced sales engineers In principal cities 


PORTLAND CHICAGO 


Engineering group out west studies recently installed This team was responsible for the installation of 


1122 KVA Sorgel unit in Tektronix’s main facilities at these 112% KVA units in Chicago’s Morton Sal 
Beaverton, Oregon. Contractor commented on the fast Building. They provide continuous electrical service 
installation of Sorgel units because of easy accessibility for one of the nations largest electronic compute 
to terminal connections. Contractors claim Sorgel units Sorgel built-in quiet-quality provides extra margi 
are the easiest to install, best operating they have of safety. 

ever seen, 
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Quiet level of operation plus ease 
if installation are two of the 
nany big advantages of this 
‘orgel 75 KVA unit recently in- 
talled in new Broward County 
tourt House, Ft. Lauderdale, Fla. 


PUERTO RICO 


Sorgel equipment serves internationally. This unit substa- 
tion is installed in a psychiatric hospital in San Juan, Puerto 
Rico. It provides power for all electrical needs, lighting 
operating rooms, office electrical equipment, and utilities. 
Reviewing the installation are Mario Franceschini, Sorgel 
Engineering Representative, Ruben D. Reyes Electrical Engi 


neer and Contractor, and maintenance man Modesto 
Aponte. 
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THE QUIET SWITCH () 
THAT RUNS CIRCLES 
AROUND ALL OTHERS 


COMPARE 
THEM! 


COMPARE CIRCLE F NO-KLIK® QUIET SWITCHES 
WITH ALL OTHERS!...WHAT’S THE DIFFERENCE? 


Circle F’s NO-KLIK® switches perform q-u-i-e-t-l-y—almost silently—for a 
lifetime without mercury or other fluids. They have successfully completed 
1,000,000 cycles of test under full load. With 30 cycles per day as a high 
average, this means that Circle F NO-KLIK® switches have a lifespan of more 
than 90 years. Large silver alloy contacts assure lifetime performance under 
severest heavy duty use. NO-KLIK’s® positive break contact arrangement— 
a built-in safety feature—its totally enclosed body of moulded Bakelite makes 
it the best quiet switch buy. Large No. 8 binding head screws with cut slots 
take any wire size up to No. 10 and %” box screws with plaster-cleaning 
threads and cut slots make installation fast and easy. Listed with UL and CSA. 


CIRCLE F MFG. CO. TRENTON 4,N. y, 
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Helicopter and Radio 
Speed Tower Erection 


In order to carry 115-kv powe! 
lines across Coos Bay, Ore., to serve 
a new $5-million Menasha pulp and: 
paper mill, it was necessary to erect) 
two 212-ft-high transmission! 
towers located 1170 ft apart; 
heights and span being dictated by | 
width of shipping channel, normal; 
catenary sag and prescribed saf 
clearance above channel traffic. 

In this project, all tower sections 
were pre-assembled on shore. And,| 
in erecting the lower 88 ft of the| 
twins structures, conventional} 
methods were practiced using a; 
barge-based crawler crane equipped | 
with 100-ft boom and 15-ft jib to 
raise successive sections in posi-| 
tion. Two days were required for 
this portion of the work and, had | 
towers above the 83-ft level been} 
completed in the same manner, an 
additional three days would have} 
been required. 

However, by using a helicopter; 
to pick up assembled upper sections, | 
transport them to tower sites and | 
suspend them in position while | 
bolted connections were completed, | 
this time interval was cut more’ 
than two-thirds. 

This reduction was commendable, | 
yet it would have been reduced fur-. 
ther by an appreciable amount had } 
it not been for initial inexperience 
of steel workers on this project, | 
plus morning fog; these factors | 
contributing to relatively slow, de- A 


PREASSEMBLED sections of transmission 
towers where prepared on shore of Coos 
Bay near main highway bridge, then were 
flown by helicopter to tower sites on 
either side of shipping channel. Although 
“‘whirlybird’’ had safe lifting capacity 
for 1300 Ibs in addition to weight of full 
tank of fuel, greater safety and maneu- 
verability was obtained by limiting loads 
to half-ton and carrying gasoline for only 
half-hour of sustained flight. 


Mylar insulation! Mylar—the remarkable new insulating material—is used in 
Wide-Lite ballasts. It gives Wide-Lite ballasts far more heat resisting ability, an 
important factor in making possible a three-year guarantee instead of the usual 
one-year guarantee! 


; me Class B insulation transformer! The Wide-Lite ballast is equipped with a premium 
LJ quality Class B insulation transformer, to prevent damage from heating due to 
| Sou B overvoltage, excessive harmonics and high surrounding temperatures. Withstands 
pomon.) | i— temperatures up to 150°F., so it can be installed near the roof or ceiling. This 
= permits big savings in installation and wiring costs since remote location of 

i ballasts is unnecessary. 


Corrosion resistant! The Wide-Lite ballast enclosure is all aluminum, and all fas- 
téners are either aluminum or stainless steel, so that there can be no rust. The 
rust-free enclosure is another reason why the Wide-Lite ballast can carry the 
exclusive three-year guarantee. 

Potted construction! Both outdoor and indoor Wide-Lite ballasts are potted with 
a special compound in the enclosure for quiet, dependable operation. Dust, dirt, 
corrosive elements in the air can’t get to the ballast and cause failure. Another 
reason why Wide-Lite ballasts last so much longer! 


Resists heat! Magnet wire with new high temperature insulation offers extra 
protection against burn-out due to overheating. This, combined with Mylar 
winding, gives Wide-Lite ballasts exceptional resistance to heat. 


Easy mounting! A full line of convenient mounting brackets is available for every 
type of installation. 


Find out more about the ballast with the three-year guarantee—how it saves money 
for you on original installation and on maintenance! Clip the coupon today! 


ap eee 


i 


) 

BS WIDE-LITE CORPORATION Dept. CBI11 

| i Y 4114 Gulf Freeway, Houston, Texas 

fea Send me more data on the Wide-Lite ballast that’s guaranteed 
et for three years instead of the usual year! 

in 


WO i Geet a ae Ee ee 


LONG LIFE BALLASTS 


nae 


we 
eesereeeseeess @ #8 @ 8 


Company. 
WIDE-LITE CORPORATION ‘Andieus 
A Division of Esquire, Inc. 
ityeeee ete te Sete Zone: State. 
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Have a tough wire fishing job? 
Don’t fight it! Ideal fishing 
equipment makes any job 
smooth and easy. 


Fairly straight and simple runs? 
All you need is an Ideal flat fish 
tape. These tough and flexible 
tapes are made of oil tempered 
spring steel. 14” and 14” sizes in 
50, 100 and 200-foot lengths, with 
preformed hook at each end. 


pick your 
fish tape 
to fit 
your job 


Save your hands! All Ideal tapes are 
available in the unique puller-reel 
that holds tape under tight control so 
it can’t spring loose. This sturdy 
steel reel with smooth, rounded edges 
also gives you a man-size grip for 
pulling through the tough runs. 


Hanging up on too many bends? 
Snake your way through all kinds 
of bends and els by adding an 
Ideal Flexible Leader to the 
front of your tape. Music wire 
spring wound around a 20” 
airplane cable makes pushing 
easy. Tested for 400 lb. pull. 

Eye takes up to six #10 

wires. Other end screws tight 

into fish tape ball. 


also... tly 


COIL-FLEX. Here is a 25-foot version 
of the Ideal flexible leader. Use it as 
a fish tape to get through those 
impossibly tricky conduit runs, Goes 
around any bends without snagging or 
cutting. For long jobs, screw several 
together, or attach as an extra long 
leader for your regular fish tape. 


NYLON INSULATED. Rugged Nylon insulation on 
round fish tape gives added protection when 
working in live panel boards and other “hot” 

' equipment. For use in 34” and smaller conduit. 
50, 100, and 200-foot lengths with swivel ball 
on end. a 


Write for FREE Contractor & Electrician Catalog. 
It contains full descriptions of the complete 
Ideal line of electricians’ equipment. 


IDEAL INDUSTRIES, Inc. 


1041-C Park Avenue, Sycamore, IIlinois 


Sold through America’s leading distributors 
In Canada: Irving Smith, Ltd., Montreal 
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MEN ON TOWER remained close to joint |) 
points and, with only slight manual effort, |) 
were able to guide new sections into exact |) 
positions as the helicopter hovered above. | 
Joints were then quickly bolted with | 
speed wrenches. Proficiency and’ con- |) 
fidence of men increased rapidly as pro- #j 
ject proceeded; the final few sections be-}) 
ing completed in intervals of only a few |) 
minutes each. ; 


| 
| 
| 


TWO-WAY RADIO coordinated activities) 
of helicopter pilot with operations oi) 
shore-based assembly crew and tower) 
based connection group. Barge-based 
boom crane required two full days t¢ 
erect lower 83 ft of the 212-ft struc 
tures by conventional methods, whili 
upper sections of towers were complete: 
in half this time through use of air 
borne routines. = 


liberate progress during the earl 
stages. It was also noted that, dur 
ing the first few airborne sequence 
tower workers would stay well be 
low make-up joint points until th 
helicopter became motionless in th 
air and steel sections were pr: 


(Continued on page 137) 
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as wiht a 


a complete range of 


REYNOLDS 


ELECTRICAL 


WIRE and CABLE 


SEE FOLLOWING THREE PAGES— > 


REYNOLDS 
INSULATED 
WIRE AND CABLE 


BUILDING WIRE—SERVICE ENTRANCE CABLE yy 
Aluminum or copper conductors; rubber or plastic insulations... ey 
a complete range of sizes and types to meet your specifications. 


Reynolds now manufactures a complete range of in- 
sulated wire and cable products in new facilities at 
Chester, Penn. This modern plant has the latest wire 
drawing and insulating equipment. It is under the 
management of men who have brought about many 
innovations in the insulated wire and cable field. 

Reynolds customers can draw on the talents of 
experienced engineers and technicians. Whether 
you're concerned with conductors, insulations, 
splicing, structures, fabrication—you’ll find skilled 


Now for Contractors and Distributors—More Products, More Services : 


Now Reynolds offers building wire and service cable 
in a complete range of sizes and types to meet your 
specifications. Aluminum or copper conductors; 
rubber or plastic insulations. 

Reynolds building wire and cable is easy to install. 
It has excellent tensile strength, pulls through con- 
duit easily, withstands abrasion. Its high dielectric 
strength, combined with physical toughness and 
resistance to aging, assures a long service life. 
Reynolds small diameter wire permits better utili- 


MINING CABLE 


CONTROL CABLE IMPREGNATED 
PAPER INSULATED 
CABLE— SOLID 
OR LOW PRESSURE 


GAS-FILLED TYPES 


personnel at Reynolds to help solve your problei 
Reynolds new plant laboratory has a wide range 
special test equipment, in addition to a comp) 
inventory of standard testing machines. Pi) 
Put Reynolds manpower and facilities to y 
with your engineering groups to get the maxi 
in cable and system designs. You’ll find Reyno) 
an integrated metal producer from mine to fini 
product, a company where new ideas take hap’ é 
better electrical products. 1 


zation of available space in duct or conduit 
advantage when working in restricted space ; 
when rewiring in existing raceway. 

To accommodate the complex requirements 
modern electrical projects, Reynolds Distribut 
stock a wide range of wire and cable products. Chi | 
your requirements with your nearest Reyno 
Distributor. Or contact your Reynolds Sales O ff 
or write Reynolds Metals Company, P. O. Box 28 
EX, Richmond 18, Virginia. 


te 
] 


be 


NETWORK AND 
POWER CABLES — 


INT ERLOCKED 
ARMORED CABLE 


MAGNET WIRE 


ACSR 


ALL-ALUMINUM 
CONDUCTOR, 
EC AND 
HIGH STRENGTH 
ALLOYS 


SERVICE DROP 


SERVICE ENTRANCE 
CABLE AND 
BUILDING WIRE 


distributor service 


MANUFACTURING 
FACILITIES 


All of Reynolds technical 
experience and produc- 
tion know-how in alumi- 
num has gone into 
the new insulated wire 
and cable facilities at 
Chester, Pennsylvania. 
Reynolds new cable plant 
is one of the most modern, 
well equipped plants in 
the industry. 


research and development 


vast manufacturing facilities 


engineering assistance 


All at your service with 
REYNOLDS 


DISTRIBUTOR 
SERVICE 


Fast delivery and techni- 


cal assistance are part of “ 


your Reynolds distribu- 
tor service. His complete 
stocks are your ware- 
house for a complete se- 
lection of wire and cable. 
His experienced salesmen 
will assist you in select- 
ing sizes and types to 
meet your specifications. 


‘WIRE and CABLE 


ENGINEERING 
ASSISTANCE 


Reynolds engineers are 
available for on-the-job 
consultation with’ your 


engineering groups and 
_help with unusual or dif- 


ficult applications. Their 
service includes technical 
data and assistance in 
design and fabrication, 
splicing, insulations, 
conductors, etc. 


=~ 


REYNOLDS 


WIRE and CABLE 


j 
| 
| 
| 
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| 
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RESEARCH... 
DEVELOPMED 


In modern, supell 


at your service for as) 


ance in special const) 
tion problems and _ 4) 
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It's a Breeze ! 
. a Just a Double Squeeze 
+) Sets Up E.M.T. 
With Original B-M Indenter Fittings 


— 
SS 


BM-51 
V2" Offset 
Connector 

BM-52 
%," Offset 
Connector 


BOI 


Z, 


SEZ 


t 


Red Throat : 
BM-21B BM-41 
VY," Connector Ya" Coupling 
BM-22B BM-42 
%,"” Connector %," Coupling 
BM-23B BM-43 
1” Connector 1” Coupling 


Sz 


B-M Indenter Fittings and Tools make an unbeatable combination when it comes to easier E.M.T. 
installation at less cost. New lightweight plier size indenters make setting up thin wall conduit a breeze. 
B-M fittings are neater too! No unsightly nuts or projecting set screws. Other plus features of B-M 
fittings are Concrete tight—Vibration resistant—Extra heavy bright zinc plate, salt spray and acid 
drip tested for corrosion resistance—Extra heavy positive bonding locknuts—Smooth rounded edges 
or bushed throat type connectors that prevent insulation damage—All steel construction with extra 
heavy gauge wall thickness. 


Briegel All Steel 
Indenter Fittings 
are U.L. approved 


B-M Offset Connector , showing how 
wires are guided over box edge. 


ih METHOD TOOL CO. 


as Concrete-Tight. 


re 


GALVA, ILLINOIS => (Gtr 


All B-M indenter type fittings far exceed the requirements of 
U. L. file card E 10863 and Federal Specifications W-F-406, 


USED THE MOST FROM COAST TO COAST 
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New lighting efficiency. 4 


Take a new look at shopping centers, motels, 
and parks. . 
buildings . . 


. industrial plants and commercial 
. recreational areas, funspots, and 
country clubs. Today, wherever Americans 
work and play, modern outdoor area lighting 
is being used to complement the daytime beauty 
of modern facilities and to enhance their appeal 
and usefulness at night. 

To help you meet this new trend, here is part 
of the spectacular new General Electric area- 
lighting line—combining smart appearance de- 
sign and highly efficient lighting performance. 

New, style-leading G-E area lighting features 
the futuristic PMF-104A fluorescent unit and the 
ultra-modern PMA-115 mercury post-top unit— 


PMF-104A Post-mounted Fluores- 
cent Luminaire (12-20' mtg. hgt.) 


" of ratings and sizes, and a complete line of po 


P-400 Mercury Powerflood Luminaire, 
also P-1000 size (25-35' mtg. hgt.) 


both in a choice of decorator colors—for entrai 
roads, walkways, and malls. Other frontrunn 
include the compact Powerflood mercury U 


and Quartz-Flood unit for quartz lamps—w 
in sports, recreation, and industrial lighting. 


Choose from dozens of fixtures, in a full ra’ 


mountings and hardware. They’re all showr 
a new G-E ‘“Designer’s and Buyer’s Guide 
Area Lighting” (Publication GEA-7223). “ 
new 1962 edition includes application di 
guide-form specifications, plus easy-to-use or 
ing information. Everything is at hand to I 
the architect-consultant-contractor team § 
clients promptly and efficiently. 


PMA-115 Post-mounted Fila- 


500 Quartz-flood Luminaire, 
ment or Mercury Luminaire 


QF-500 size (25-35’ mtg. hgt.) 


Products, service, and copies of this Area 
rhting Guide are available locally from your 
E Sales Engineer or Area Lighting Agent. If 
u prefer, write for your Guide to Sect. 460-17, 
neral Electric Company, Schenectady, NAY: 
tdoor Lighting Dept., Hendersonville, N. C. 


JUR G-E AREA LIGHTING AGENT—backed by 
ur G-E Sales Engineer—offers prompt shipment from 
val stocks, and valuable local service. Ask them 
out America’s newest, most complete area-lighting line 
d your copy of the “Designer’s and Buyer’s Guide.” 


INDEPENDENT TRIP TIME—Temperature compen- 
sating mechanism maintains fixed trip travel distance 
regardless of ambient temperature. Movement of bi- 
metal controlling relay trip is responsive to heat from 
motor current passing through heater element. 


MANUAL OR AUTOMATIC RESET—just position re- 
set selector for desired operation, 


TRIP FREE—oyerload relay contact is independent 
of reset mechanism on overload. 


STANDARD OR QUICK TRIP—either trip speed ob- 
tainable by using proper Furnas heater element. 


COMPACT DESIGN—-similar in size to melting alloy 
type. Easily assembled on Furnas magnetic starters 
without significant dimensional change. 


IMPACT AND HEAT RESISTANT—constructed of 
materials chosen to resist rough treatment and extreme 
heat. 


For more information, write for Bulletin 48-Bl, 1067 McKee Street, Batavia, Illinois. 


FURNAS ELECTRIC COMPANY 


BATAVIA, ILLINOIS 


Sales Representatives in all Principal Cities 
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TEMPERATURE COMPENSATED 
MOTOR OVERLOAD PROTECTION 


Motors are protected even though the temperature surround- 
ing the relay differs from that around the motor. Trip time 
remains constant between —20°F and +170°F. 


RESET 


MAIN BIMETAL 


HEATER 


SWITCH 


SELECTOR 


COMPENSATING 
BIMETAL 


LEVER 


Reliable Furnas ambient temperature compensated relays 
are extremely versatile, each providing a choice of man- 
ual or automatic reset with either standard or quick trip 
heater. 


A120 


ly stationary in their intended 
sitions. The men would then 
limb up to joints and secure bolts 
ith speed wrenches. 

| As experience and confidence in- 
‘eased, however, men remained 
loser to points of contact and, with 
hry little effort, were able to speed 
lection positioning by guiding them 
‘ito place manually. Tempo of con- 
acting, therefore, increased as 
ork progressed upwards; the final 

3,000 lbs for each tower requiring 
aly 44 hours to secure; the top- 
lost sections requiring only four 
linutes each for accomplishing 
pmplete pick-up, delivery and bolt- 
ig cycles. 

The working crew consisted of 
apervisor and foreman, the heli- 
ypter pilot and one ground man 
ho helped with refueling and sling 
ork, three men on the ground at 
ae pre-assembly area, one man at 
ne base of the tower being erected, 
nd four men on upper tower legs 
)» guide structural members into 
lace and make-up the bolted joints. 

Coordination of activities was 
asured through use of 2-way 
adios located at the three points 
f operations: helicopter, assembly 
rea and tower. 

Although the helicopter, a Heller 
2-E model, had a safe lifting ca- 
lacity of 1300 lbs, steel sections 
or the tower were limited to 
yeights of a half-ton or less. And, 
0 further increase the weight-lift- 
ng margin of safety, fuel tanks 
arried gasoline which would pro- 
fide for only 30 minutes of sus- 
ained flight. 

This line-contract tower project 
vas handled by Tyee Construction 
or Pacific P&L. 


INSPECTORS’ PROBLEMS are the topic 
i discussion between D. W. Boone, Sr. 
L), Director of Inspector Relations, Fed- 
eral Pacific Electric Co., Chamblee, Ga., 
and P. J. Mullooly, glectrical inspector, 
Wantagh, N. Y., at the 1961 IAEI East- 
2rn Section mmaenyd, 
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PROGECT ION PR, 


DYMO INDUSTRIES 


P. O. Box 1030, Berkeley 1, California 


| want a demonstration of the DYMO UNIVERSAL. LABELING SYSTEM, 
during which six items will be labeled at no obligation to me or my firm. 


MY NAME 


DEPT ECM 


Lal 
CAN BE 
MISLAID 
MISTAKEN 
MISFILED 
MISUSED 


MUS rive 


DYMO LABELS IT 


demonstration of the DYMO 
FREE Universal Labeling System: 
Your DYMO representative 


will call at your place of business and 
label any six items with the DYMO Tape- 
writer. See for yourself how easily you 
can make handsome, raised-letter labels 
for 1001 applications. Labels take sec- 
onds to make, cost pennies, stick perma- 
nently to almost any surface. Vinyl tape 
in 10 colors, plus five striped tapes. Six 
metal tapes. Five DYMO Tapewriter 
models, from $24.95. Send the coupon 
for a personal on-the-job demonstration 
. no obligation, of course. 


IDs ZO 


INDUSTRIES, Inc. 


Prices slightly higher 
in Canada. 


ee 
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MY FIRM’S NAME 


PROD. OR 
SERVICE. = ee 


ADDRESS. 


JELEPRON Eee 


CITY. 
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LOAD 
INTERRUPTER 


‘ 


Open view of a typical S&C Metalclad Switchgear 
bay. Note power fuses, load interrupters. Fuse 
refill units are conveniently stored in the door. 


The 
500,000-kva 


“compact” 


S&C Metalclad Switchgear 
provides maximum protection 
in a minimum of space 


1. Compact construction. 2. No need 
for rear access. 3. No front drawout. 
These features permit S&C Metalclad 
Switchgear to be installed against walls, 
in corners, along passageways, even 
in vaults and on balconies too small to 
accommodate circuit breaker type gear. 

Unlike expensive circuit breaker type 
switchgear, S&C gear with fused load 
interrupters requires no exercising, peri- 
odic checkouts, or adjustments. S&C 
Metalclad Switchgear is as economical 
on maintenance as on space. 

These advantages result from the 
simplicity of the S&C design, which 
uses power fuses for short circuit pro- 
tection and load interrupters for manual 


_ or automatic load switching. Power fuses 


give the protection needed against per- 
manent destructive faults. Since indus- 
trial and commercial high voltage 
circuits are not subject to transient 
faults (such as lightning, falling trees, 
ice, rodents), they don’t need the costly 


, repetitive and automatic reclosing fea- 


tures of the circuit breaker. 

Compact S&C Metalclad Switchgear 
is available for indoor and outdoor serv- 
ice, with short circuit interrupting rat- 
ings up to 500,000 kva at 13.8 or 14.4 kv, 
and 250,000 kva at 4.16 kv (with fault 
closing ratings to match). Continuous 
current ratings are 200, 400, 600, and 
720 amperes with fuses, and 1200 am- 
peres without fuses (with load switching 
ratings to match). Further details are 
available from any S&C sales office, 
listed in the Yellow Pages (under ‘‘Elec- 
trical Equipment’”’). Or write to: 


S&C ELECTRIC COMPANY 


6605 Ridge Boulevard ¢ Chicago 26, Illinois 
Specialists in High Voltage Circuit Interruption since 1911 
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S&C Metalclad Switchgear meets all National Electric Code requirements for fault closing, 
short-circuit interruption. Performance proved by high power testing at KEMA laboratories. 
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can fracture almost any fitting unless it’s made of ‘malleable iron. 


Wrench it! Drop it! Pour on the pressure without restraint! A malleable 
iron fitting can take more punishment than any other fitting you can use. 
Why? Because malleable iron leads in every category of strength—tensile, 
impact, long term durability! No other material used for fittings today can 
do as well on the job as malleable iron. Experienced contractors and elec- 
tricians know this. They know that “powder puff” fittings can’t stand up 
under stress. They know too that Gedney has always been the leading 


name in malleable iron fittings. Protect your work and your reputation 
with Gedney. It costs no more! 


GEDNEY ELECTRIC COMPANY, INC. ALLEABLE IRON NEVER FAILS” 


1270 Sixth Avenue, Radio City, New York 20, N. Y. Gedney malleable iron fittings can be supplied with a 
Foundry, factory and shipping point: Terryville, Conn, hot dip galvanized finish. 


") assembly features a hinged stop-bar that 
|| tilts down if blade arm makes contact. 
Set screws (arrow) lock bar in preset posi- 
} tion. Shelf catches cut strips; supports 
‘insulation edging tool. 


‘Hinged Stop-Bar Makes 
‘Cutting Board Versatile 


The addition of an adjustable 
guide assembly with a hinged stop- 
‘| bar increases the versatility of a 
‘conventional cutting board in the 
motor repair shop of the Electric 
‘Apparatus Company in Rockford, 
| Ill. Now, strips of sheet insulation 
‘\can be precision-cut to preset 
widths in rapid succession. And the 
| tilt-bar feature permits cutting and 
| trimming insulation strips in incre- 
|, ments of zs in. or less. 
| To meet shop requirements, EAC 
mechanics installed the adjustable 
guide at the blade end of a standard 
»)|16-in. by 16-in. cutting board. The 


- stock securely fastened to two 8-in. 
) dia. steel rods, each 24 in. long. 
The rods slide in and are supported 
by two sets of sleeves mounted on 
_\the underside of the cutting board; 
are locked in preset position by 
Allen set screws in the two sleeves 
) nearest the cutting blade. The set 
_ serews are operated by removable 
|) key wrenches from the top of the 
board. 

The actual guide bar is a 10-in. 
length of §-in. angle-iron spring- 
hinged to the slide-frame cross- 
piece. Bolted between hinges on the 
crosspiece is a short length of §-in. 
angle whose free edge butts against 
the hinged edge of the guide bar. 
This acts as a retaining bracket to 
keep the top face of the bar in the 
‘horizontal plane normal for posi- 
tioning and cutting insulation 
ips. 

When exceptionally narrow strips 


basic frame consists of a 13-in. 
length of 4-in. by 14-in. flat steel 


HINGED BAR on adjustable guide tilts 
(1) when cutter arm or blade makes con- 
tact on narrow strip cuts. Spring hinges 
on crosspiece (2) return stop-bar to hori- 
zontal! plane when arm is lifted. Retain- 
ing bracket (3) holds bar in this position. 


are to be cut, the stop-bar is moved 
in very close to the cutting edge of 
the board. If strip-width is less 
than the width of the blade handle, 
the bar tilts downward as the han- 
dle makes contact and completes the 
cutting stroke. The result is a 
clean, precision cut without danger 
of binding or jamming of blade and 
guide bar. 

The cutting board is used for 
both sheet and roll insulation. Cut 
strips drop down to a plywood shelf 
mounted under the guide-bar as- 
sembly. The shelf also supports an 
insulation edger so strip edges can 
be taped when necessary at the 
same work station. 
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Motor Test Board 


At Southwest Electric Co., Okla- 
homa City, one variable-voltage 
board provides test facilities for 
3-phase motors from fractional to 
1,000 hp size; 2-phase units; and 
direct current motors. The four- 
panel board was designed and built 
by Southwest personnel to provide 
a central test point for their motor 
repair work. 

Two of the four panels are for 
3-phase motors. One handles mo- 
tors up to 600 volts; the other from - 
600 to 2500 volts. Variable voltage 
increments from zero to maximum 
are obtained through a motor- 
operated, 187 kva, induction voltage 
regulator. The third panel pro- 
vides a test range of 0 to 600 volts 
for 2-phase equipment. Direct cur- 
rent motors up to 300 volts are 
tested on the fourth panel. 

Each panel has its complement 
of meters and selector switches. 
In addition, phase conductors for 
the three alternating-current pan- 
els have exposed loops to permit use 
of clamp-on type meters. These me- 
ters are normally used to read test 
currents below the calibrated range 
of the panel meters. 

The complete test board is about 
10 ft long and 4 ft deep. A built-in 
bench along the front of the board 
supports small units under test, 
clamp-on meters when used, and 
provides a convenient desk surface 
for recording test data. 


ae 


VARIABLE-VOLTAGE test board at the Southwest Electric Co. motor repair shop 
has a 0-2500-volt range. Induction regulator control cubicle is at left. Here, 
mechanic uses clamp-on meter during motor test. 
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In the interest of BETTER ELECTRICAL 


PREVENTIVE MAINTENANCE 
.».We offer a complete line of improved 
MEGGER?* Insulation Testers 


Even the great corps of electrical men who have known and 
depended on Megger Testers for as long as 50 years will find 
important and useful new refinements in these most sturdy and 


reliable of instruments. 


Select them with ease 


HAND-OPERATED 
RECTIFIER-OPERATED 
DUAL-OPERATED 
TWO-VOLTAGE 


Megohm scale + 1 and 
+ 10, Ohm scale and 
Capacitance Discharge 
on one selector switch or 
the basic megohm scale 
only. 


Ranges from 0-20 to 
0-10,000 megohms, at 
voltages of 400 to 1000 
volts d-c. Ohm scales 
from. 0-10,000. ‘to 
0-100,000. One model 
with 500 and 1000 volts 
d-c in one instrument. 


HAND-OPERATE! 


RECTIFIER-OPERATE! BULLETIN 


DUAL OPERATED 


ons & TWO VoLTAGE 21-45ECM 


Use them with confidence 


These compact, conveniently 
portable instruments have 
earned popular acclaim from 
electrical men everywhere— 
the men who keep plants 
operating and productionlines 
moving. These are the men 
who also keep profits from 
becoming losses. 

A minimum of experience is 
required to use a Megger 
Tester and interpret its mea- 
surements. The few practical 
suggestions clearly and sim- 
ply stated in the well known 
Megger Manual are all the 
electrical maintenance man 
needs to obtain accurate and 
reliable information for those 
test records of important pro- 
duction equipment, 


Add this 
NEW 
BULLETIN 
to your 
file of 
valuable 
literature 


Ask for 


6117 


JAMES G. BIDDLE CO. 
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Electrical and Speed Measuring Instruments 
1316 ARCH STREET ¢ PHILADELPHIA 7, PENNSYLVANIA 


| 


Hand Truck Lifts ; 
Motors to Bench Height 


Increased shop efficiency through © 
the use of adequate tools and labor- | 
saving equipment is the prime goal ~ 
of James Balser, manager, Tweedie | 
Electric Motor Service, Lafayette, , 
Ind. That’s why he makes exten-~ 
sive use of a convenient hand truck © 
with a mechanical lift attachment” 
to move motors around the shop or 
load and unload pickup trucks. é 

The hand-truck frame is about 
52 in. high and 18 in. wide; has in- 
clined platform-rails to distribute 
load weight; has two 14-in. stabil © 
izer brackets at the base to prevent! | 
tipping forward; is mounted on two” 
10-in. rubber-tire wheels. Basic 
frame material is 2 in. by 4 ing® 
steel channel. a 

The lift-platform is an 18-in. by © 
24-in. piece of 34-in. steel plate” 


i 
; 


4 
*) 
: 
j 
| 
| 


va) amen 
HAND TRUCK with lift platform is dem= § 
onstrated by James Balser, Tweedie Elec= | 
tric Motor Service manager. Unit was de- | 
veloped to speed up equipment handling. | 
Note horizontal platform position at all } 


levels; antitip stabilizer ‘‘“arms‘’ at base: } 
ay 


LIFT MECHANISM comprises a hand 
winch with steel cable and 4-pulley system 
designed to equalize lifting forces and) 
prevent binding of platform wheels if 


inclined channel rails. Winch has 9-in. 
crank for ample leverage. 


any business or institution you call on 
is a prospect for one or more modern 
Norton automatic door operators 


NORTON’ AUTOMATIC DOOR OPERATORS 


.) 


CAN HELP YOU CLEAR AT LEAST $200 


EXTRA ON EVERY SALES CALL YOU MAKE 


| New, simplified Norton automatic door operator kits assure fast, low cost 
installation (you get paid for that, too), and you don’t have to worry about 
service (Norton assumes responsibility after the equipment is installed). 


WHAT IT IS. A simple, fully automatic foot-activated SEND FOR DETAILS NOW. The Norton Automatic 
ioor operator. Easy to install. Self-contained, compact Door Operator Kit provides the lowest jnsta/led cost of 
init needs no auxiliary equipment. The Norton operator any door operator you can offer your customer. Its installa- 
ban be quickly applied to any new or existing door. tion ease and freedom from maintenance means profit 


: ible $2 i : 
HOW IT WORKS. In any high traffic spot, foot traffic for you. A possible $200 profit on every sales call you make 
? : Send coupon below for all the facts. 
alone operates the door. (The Norton operator is also avail- 
able with many other types of switching equipment). You 
sell it easily, you install it easily. Just bolt to door, install 
mats, connect wiring, and plug it in. 


WHO CAN USE IT. You can sell this profitable door 


= 
| NORTON DOOR CLOSER COMPANY 32 
| 
| 
Dperator to increase sales with your present customers. | 1 am interested in selling and installing Norton surface-mounted 
| 
| 
| 
| 
| 
! 
I 
| 


Division of The Yale and Towne Mfg. Co, 
372 Meyer Road, Bensenville, Illinois 


You can use it to sell accounts you never sold before. The automatic door operators. Please send details on your dealer 
yew Norton kit gives you the opportunity to branch out proposition and’ application for dealership. 
hrough another line of equipment that fits any retail or 
tommercial stores, any school, hospital, service organiza- 
ion, any public or industrial building. Norton will support 
four sales efforts with extensive trade advertising. 

Cty Zone _ State 


NORTON Automatic DOOR OPERATORS 1 _-———----- 


2 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 143 


Name. a3 Title. 
Company. 
Address 


Se | 


NOW.--cLose oFFERs..- 


two new INTERCHANGEABLE trays 


for support of cables, wiring and tubing 


%* Engineered for uniform design and 
easy installation 


* Steel or aluminum construction 


% Complete accessories for 
SPEEDIER Installation 


%* No sharp edges to damage cables 
* Complete interchangeability 


Pat. Pending 


LIFT PLATFORM remains horizontal at jj 
all levels; has tilted steel backboard |) 
which rides inclined steel channel rails 
Here, motor is ready to be slid onto | 
repair bench, 


LADDER TYPE welded to a steel backboard with 
side-shield supports. Four 2-in. 
steel ‘wheels,’ mounted on back- 
board axles, ride inside the rai 
channels; keep the platform hori- 
zontal at all levels and prevent side- 
sway. 7 

Lifting power is provided by aj : 
hand winch with a ratchet lock and 
a vs-in. steel cable passing over’ 
4-pulley system (see photo). One 
end of the cable is attached to the 
winch drum; the other to the top of) 
the truck frame. Two of the pulleys 
are at the top of the frame; the 
other two are on the backboard of 
the lift platform. Those on th 
backboard are spaced equidistant 
from a center point to balance lift- 
ing forces and prevent any “bind= 
ing” of the platform wheels in the 
channel rails. 

Mechanics in the Tweedie shop A 
use the convenient hand truck for 
loads of 200 lb or less; can lift: 
motors to repair or test bench level 


. ith comparative ease, thereby 
Ss TN ae te 
Globetray, the ladder type, is intended Baa ey he | avoiding the risk of physical injur 
Moraes TYPE 4 
for use where festooning is not a prob- ey hee 


lem, while Cable-Strut, the basket type, (One-piece construction) 
is intended for the support of communi- 
cation wire, instrument tubing and control cables in automation applications. 

These two cable trays have been thoroughly field tested in hundreds of 
large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of. manufacturing 
processes. A new catalog, just off the press, gives full information and in- 
stallation techniques. Ask for your FREE copy today. 


| a 
Now, for the first time, two types of 
cable trays, one a ladder type and the 
other a basket type, are available to be 
used INTERCHANGEABLY at any 
given location, depending on the type 
and weight of the cables to be suspend- 
ed. The advantages of each type tray 
can thus be used to the fullest extent. 


Distributors are to be found in all principal cities — 
consult the yellow pages in your phone book under 
“Gratings” or “Conduits” for the one nearest you. 

and quality at Southwest Electric Coy 
Oklahoma City, rests with Gene Stanley} 


" PRODUCTS DIVISION: 
foreman, transformer department; @ ¢ / 

| 

] 


RESPONSIBILITY for service efficiency 


Lhe GLOBE Company MANUFACTURERS SINCE 1914 | Herb Wilson, foreman, motor depar 


| ment. Customer satisfaction is their joi 
2032) °S.0 UTH PRINCETON AVENUE, CHICA G OF5¢ 7 ILL NO Tsai) socal 


} 
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i AMVETLISEMEN 
dy 15-months construction time was required to give ___ tural steel, 7,000 moveable seats, the nation’s largest score- 
| shington, D. C. the nation’s newest and most flexible board and 800 linear feet of refreshment stand counters. 
jor league stadium. Groundbreaking ceremonies were The quality of the $24-million project is highlighted by 
si July 12, 1960, and on October 1, 1961 the gates the fact that 2136 Westinghouse floodlights mounted in 
ned for the first football game. Only outstanding co- eight individually aimed banks make this stadium more 
ration among the owners, architect, engineers, contrac- playable by night than by day—easily the world’s finest 
and suppliers made this unusual construction schedule example of outdoor sports field lighting. 


sible. The 50,000-seat project uses 12,500 tons of struc- You can be sure... wf is Westinghouse! 


World’s 
best-lighted 
sports 
stadium... 
powered by 
Westinghouse ont 


World’s best-lighted stadium . . « continuea) 


Owner: 


District of Columbia Armory Board 


Architects and Engineers: 


George L. Dahl, Dallas, Texas; Ewin En- 
gineering Associates, Washington, D.C.; 
and The Osborn Company, Cleveland, O. 


Electrical Contractor: 
The Howard P. Foley Co., 
Washington, D.C. 


General Contractor: 
McCloskey and Company, 
Philadelphia, Pa. 


Westinghouse Distributor: 
WESCO, Washington, D.C. 
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Special 90-volt power for the world’s 
largest scoreboard is provided by three 
DS-3 60 KVA single phase dry-type 
autotransformers. Carl Staker and 
Maury Sardi review a double throw 
unfused safety switch that transfers the 
special voltage for night games. FDP 
fusible distribution panel feeds and 
protects scoreboard circuits. Compact, 
lightweight Westinghouse dry type 
transformers are easily transported and 
installed, require minimum floor area 
and practically no attention. 


Each type VRC20 floodlight is aimed at a specific spot 
on the playing field to insure uniform illumination. 
Thatch Thurston, Westinghouse Lighting Engineer, di- 
rects the units with precise care. The largest of the eight 
towers—118 feet across—holds 360 units—and gives 
more light than the entire system of any non-professional 
stadium in the country. Stadium features dual lighting 
system, 800 floodlights being used for football and nearly 


1800 for baseball. 
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Viewing a line of 15-K V indoor metal-clad switch 
gear are Jack Korns, Carl Staker and Jim Miller 
Westinghouse Headquarters Construction Engi 
neer. Four 150-DH-250 air circuit breakers serv 
as main breakers on the normal and emergenc) 
incoming lines. Six new design 600-amp DFS unit 
feed power centers and distribution transforme: 
banks. Metal-enclosed, removable units safeguar 
operation-and speed maintenance. 


| “ eo ee 


PRIN. 90:35:90 J 


Easy access to the lighting tow 
ers is proven by Carl Stake 
(top), Jack Korns and Gerr 
Nigro. Eight towers suppor 
2136 VRC-20 floodlights eae 
operated at 1740 watts. Fo 
baseball, the system provide 
200 fc. for infield and 150 fe. i) 
outfield. Floodlighting, fre 
from harsh daytime shadow: 
makes it easier for players to 
at night than day. Relampin 
is speeded by automatic late 
feature of reflectors and swing 
over bracket that returns un) 
to pre-aimed position. 


Over 5,000 feet of plug-in bus duct circumscribe stadium on three levels, providing flexibility of 
power supply. Easy suspension from ceiling hangers made installation faster and simpler than conduit 
and cable—thus less expensive. Seen below: (left) typical run of 1000 amp plug-in bus duct; (center) 
pe TAP de-ion switches, rated 200 amps, serve as power take-offs and give feeder circuit protection; 
ht) bus duct connection to low voltage end of 1000 KVA power center shows advantages of 
estinghouse coordinated equipment lineup. No on-site drilling or positioning of bus or connectors 


required — installation was fast, positive. 


ight roof-mounted transformer banks step 
.2 KV down to 120/208 V three phase for 
Oodlight power. Westinghouse CSP type 
formers contain an external lightning 
tor that protects against lightning or line 
- An internal AB breaker protects 
st overload and secondary fault. CSO 
itches mounted on the frame are used 
electrical remote operation from the 
hgear room. Open fused cutouts serve 
'manual disconnects for maintenance as 
as overload protection for transformers 
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Maury Sardi, Westinghouse, dis- 
cusses operation of a DB-50 
drawout air circuit breaker with 
Jack Korns, H. P. Foley Com- 
pany, and Carl Staker, Resident 
Engineer, Dahl-Ewin-Osborn. 
The low-voltage switchgear is the 
secondary end of a 1000 KVA 
dry-type ASL Power Center, one 
of four that furnish 120/208 vy, 
3-phase power to bus duct for 
distribution through stadium. 


J-94184-2 


Discussing the components of an NLAB lighting panelboard are 
Gerry Nigro, WESCO salesman and Jack Korns. The West- 
inghouse panelboards contain a Quicklag® breaker arrangement 
that offer positive protection against possible short circuits or 
overloads. They feature immediate, visible indication of faulted 
circuits. Custom trim blends with the concourse area wall. 


Westinghouse 
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-DONGAN 
QUIET DRY TYPE 
TRANSFORMERS 


, Dongan has specialized in the manufacture of dry type trans- 
formers for more than 50-years. This length of service to the 
electrical industry assures you of high quality, dependable trans- 
formers. Carefully built to your requirements, they will give long, 
quiet service. 


DONGAN DRY-TYPE TRANSFORMERS are made in both Class B 
80° Cent. Rise and Class H 150° Cent. Rise. Single phase trans- 
formers, 25 V.A. to 100 KVA; three phase, 3 KVA to 300 KVA. 
Suitable for indoor or outdoor applications. Designed for wall 
or platform mounting. All have roomy wiring compartments. 


Sizes 5 KVA and larger feature tap-changing and voltage-chang- 
ing terminal board equipped with solderless connectors for speed 
hook-up. Built to meet or exceed NEMA specifications. 


Dongan also makes transformers for-signaling-machine tools- 
control-buck and boost-high voltage secondary for oil and gas 
burners-neon signs. 


DONGAN ELECTRIC MFG. COMPANY 


2980 Franklin Street Detroit 7, Michigan 
Telephone: LO-7-3974 
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_of related tests before it is shipp 


Tilt-Test Checks For 
Transformer Oil 
Leakage 


Southwest Electric in Oklaho 
City is an electrical apparatus se 
ice firm that enjoys a substant 
business volume in the distributil 
transformer field—both repair aj 
original design and manufactuj 
As with their motor repair depaj 
ment, any piece of equipment goi 
through their transformer di 
sion must successfully pass a seri 


to*the consumer. 

One of the post-assembly che 
is a tilt-test to detect possible 
leakage at cover gaskets and simil 
points on oil-filled transformers. 
facilitate such testing, Southw 
mechanics designed and built a m 
torized, triple-arm, tilt-rack thi 
will invert three transformers {| 
multaneously. Units up to 100 
capacity, or 1250 lbs in weight, ¢ 
be tilted and supported in invert! 
position for any desired length 
time by merely operating a pus 
button. Minimum tilt-time for 
test is about five minutes. 

Each supporting arm is cd 
structed of two 54-in. lengths 
3-in. by 23-in. angle iron weld! 
back-to-back to §-in. spacers to fo 
bolt slots for mounting the trar 
formers. The three arms 2 
bracket-supported and welded 
the rack’s main shaft. Space 
tween arms (bolt slots) is appro 
mately 26 in. To attain desir 
tilt speed, the chain sprocket on 
main shaft is driven by an intd 
mediate sprocket assembly cc 
nected to a gear motor at the ba; 
Transformers, ready for tél 


TILT RACK holds three distribution tra: 
formers in inverted position for oil le¢ 
age check. Motorized drive rote 
“arms’’ clockwise for test, counterclo 
wise to return rack to loading (vertic 
and unloading position at conveyor le 


Yy, 


ah Wh, ae, wm, am 
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Here’s where cable reliability really counts... 


Utility power systems need extra protection against the inconvenience and high cost of elec- 
trical failures. Circlesheath type RR power cable gives that extra protection. Maximum 
performance is built into Circle cable through expert knowledge of compounding techniques 
and absolute quality control. It surpasses all IPCEA-NEMA specifications for ozone resist- 
ance, long term stability, dielectric strength and other important cable requirements. 


Circlesheath type RR power cable is available from 600 to 15,000 volts. For maximum 
reliability specify Circle on your next cable installation. 


CIRCLE WIRE & CABLE CORP. 


SUBSIDIARY OF CERRO CORPORATION 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAPEHOUSES: In all principal cities. 
Rubber Covered Wires & Cables + Varnished Cambric Cables « Plastic Insulated Cables « Neoprene Sheathed Cables + “CIRTUBE”’ EMT 


—. 


YS XS 


S 


VAP-OIL-TITE CONNECTORS 


® for use with liquid-tight flexible, metallic conduit 


® absolute water and oil-tight seal — vapor, 
dust, grit can’t penetrate 


LARGE SIZES—212”, 3”, 4” 


Straight style only. Double 
O-ring neoprene seals pre- 


STANDARD SIZES — %” to 2” vent foreign matter penetra- 
Available in 3 styles — straight, 90° tion—nothing can get 
angle and 45° angle. U.L. and J.I.C. through! Extra long skirt 
approved. Fit both EF and UA conduit. prevents damage to conduit. 
Seven sizes for each style from %” to Three sizes, 24%”, 3” and 
2” conveniently packaged in lots of 5 4” packaged individually — 
to 100, or by carton...priced right! at the right price! 


EASIEST TO APPLY--NEVER PULL APART 


The only completely reusable connectors for OEM, replacement 
and maintenance, and machinery applications where a positive 
seal against water and oil is a must! 


FP ee ee ee 8 ee ee em oe wm ee ee ee cr ee es ee ee ee ee ee ee ee ee em | 


I+ IDEAL INDUSTRIES, Inc. 


WANT 1041-C Park Ave., Sycamore, Ill. 
ees Send Vap-Oil-Tite Catalog data 
a... SEN 

coupon matey 

NOW 

Company. 
Addre 


Ci) see 7g ee Sta ig oe 
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ON 


ADJUSTMENTS are made on rack to cor- 
rect minor oil seepage. Units failing tes] 
are sidetracked for further investigatio 
and remedial measures. 


rack where they are bolted to the 
support arms (in vertical position) 
The rack slowly tilts them to the in: 
verted position they maintain foi 
the duration of the test. Testecf 
transformers are returned to theif 
original position on the conveyor} 
unbolted from the tilt-rack anc 
after that they are moved along the 
conveyor system to the next check 
station. 
Subsequent tests include check-| 
ing the dielectric strength of the 
primary and secondary windings of 
the transformer. In addition, load} 
tests are made, which indicate the 
maximum temperature rise of the) 
windings for the particular type o 
insulation of a given kya trans- 
former rating. 


‘ : 
SHOP SUPT. Art Meloan, Electric Appa- 
ratus Co., Rockford, Ill., motor service 


shop, demonstrates good use for old lathe 
“dogs.” They are handy gadgets to sus- 
pend small armatures in dip tanks and 
bake ovens. 


CONTROL 
LINE 


SIGNAL LAMPS SHOW . CONTROL 
CLOSED POSITION LINE 
OF SWITCH 


CONTROL 
LINE 


(OW! NEW ASCO CONTROL STATIONS FOR MECHANICALLY HELD SWITCHES 


Write for detailed information 
in the application of 

hese control stations; or for 
omplete specifications, 
lircuit diagrams, and 
limensioned outline drawings. 


Four Vital Features Ensure Perfect Performance _ specitcatty ae- 


signed for all applications involving mechanically held switches, these rugged new 
stations are the latest addition to the ASCO line of fine control mechanisms. The 
new units combine four built-in construction refinements essential to top perform- 


“ance ina control station. Momentary-Contact Action permits control from any 


number of conveniently located stations—single-pole double-throw design provides 
both opening and closing control. Inherently Interlocked Construction with con- 
tact arrangement actuated by a single toggle prevents simultaneous closure of both 
circuits. Extra-Heavy Contacts handle the high inrush currents typical of most 
solenoid coil circuits. EJ Conventional External Configuration fits standard wall boxes 
and matches standard wall switches for flexibility of location; ease of installation. 


ASCO Bulletin 173 Control Stations are tested and certified for control of any ASCO 
Mechanically Held Switch. They are available in flush or surface mounting styles, 
in the following types: 


= Three-position, neutral center, toggle type; 277 volts ac, 250 volts de— 
with or without pilot light 


# Three-position rotary selector switch with spring return 
to neutral center; 600 volts ac or de 


SCO Electromagnetic Control asco. 


EPENDABLE ConTROL BY AXUtOTMatic Switch Co. 50) HANOVER RD., FLORHAM PARK, N. J. » FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES » ELECTROMAGNETIC CONTROL 
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500 WATT 
10,500 Lumens 


specify 


: quartz/jite 


FLOODLIGHTS. 


by GUARDIAN LIGHT | 


1500 WATT 
33,000 Lumens 


engineered to anticipate your (#11, *) 
every need in outdoor lighting Bw 


High lumen output from a compact source .. . 
the “big” one measures just 12” high, 
16%” wide, 6%” deep. 


Positive light pattern control . . . choice of wide, 


medium or narrow rectangular beam pattern, 
with sharp cut off. 


Complete mounting versatility .. . the one 
bracket provides for wall, pole, overhead 
or base mounting. 


Finned construction 
Lifetime durability . . . superior design, for better heat 


construction and materials throughout. dissipation 


Write or Wire for Descriptive Bulletins, Address Dept. E 


GUARDIAN |}, COMPANY 


500 NORTH BLVD. OAK PARK, ILLINOIS 
© REPRESENTATIVES IN ALL PRINCIPAL CITIES 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . 


- MARCH, 1962 


POWER AND LIGHT FOR A 
“FLOATING” CEILING 


[FROM PAGE 94 — 


hollow-core columns to the ove 
head area, while power for the ex! 
hibition hall is supplied via 800) 
and 400-amp 4-bar feeder busduct 
extending across one end of th 
building, with 400-amp plug-in bus! 
ducts branching laterally fror 
these feeders every 60 ft, thereb} 
providing circuit-breaker taps o: 
2-ft centers along full lengths o 
alternate bays in this building. | 
In addition, double cable tray} 
are installed parallel to the plug-ii 
busducts in order to support low 
voltage circuitry for telephone 
sound and television, and also ti 
carry lines related to air, gas} 
vacuum or water to exhibit booths 
An unusual design feature of thi 
cable trays is its suspension fron} 
mid-points, a construction detai 
that simulates inverted Ts, thereb) 
permitting cables to be placed upos} 
trays from either side without hav} 
ing to “thread” cable through rod 
hangers arranged along either sid 
in normal trapeze fashion. Tray: 
extending along the end of the mail 
exhibit area are a foot in width tc 
provide ample wiring volume, whili 
twin 4-in. lateral trays are carried 
along main aisles. 
In mentioning wiring related td 
television, it can be added that al 
halls and meeting rooms in thd 
coliseum-exhibition concept art 
wired to permit closed-circuit tele: 
vising of events being held in thes¢ 
local areas, and the multiple TV 
antenna taps are spaced along cable 
trays to permit reception of eithei| 
closed-circuit or commercial-chan- 
nel programs. 
As to illumination for the exhibi- 
tion hall, fixtures are 2-lamp high. 
output fluorescent units mounted ir} 
continuous rows on 15-ft centers. 
Design of this unique “glass box’) 
complex reflects the engineering 
competence of such organizations 
as Skidmore, Owings and Merrill} 
for architectural planning; Grant 
Kelley & Associates, who served as 
electrical and lighting consultants; 
J. Donald Kroeker & Associates, 
mechanical consultants; Bolt, Be- 
ranek & Newman, acoustics; Mof- 
fatt, Nichol and Taylor, structural; 
and the Hoffman Construction Co., 
general contractors. The electricalf 
installation was made by the W. R. 
Grasle Co. of Portland. 


net ts ght hi Beare 
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(1) 


New Bulletin 9589 Type SF 
_ (Safety First) ac magnetic com- 
bination starter line features a 
Beonpietely visible blade disconnect 
switch, and a door interlock latch 
mechanism which is completely. en- 
' closed. Available in both NEMA 
1 and NEMA 5-12 enclosures, the 


"interlocking system is entirely front 


operable to allow gang-mounted ap- 
plications. Interlock system pre- 


vents opening door with power “on” 


or turning power “on” with door 
_ open. NEMA Type 5-12 enclosures 


| must be latched and sealed before 
‘| the disconnect switch can be oper- 


ated in the normal manner. Type 


_SF combination starters are avail- 


able in NEMA Sizes 1 and 2 for 


 non-reversing and reversing appli- 
j, cations. 


Type SF combination 
starters are supplied as non-fusible 


and three “no fuse straps.” 


_ Cutler-Hammer, 315 North 12th 


St., Milwaukee 1, Wis. 


Fluorescent Fixture (2) 


Af. | / A new line of industrial fluores- 


cent lighting fixtures has been an- 
nounced. Included in the line are 


ures, the 800 ma rapid-start and 
Power-Groove SHO-VHO. 
Enamel reflectors are available in 
either 10% or 25% upward compo- 


ial protected fluorescent units fea- 
ture a new completely corrosion- 
resistant type finish. Included in 
1 S series are type II-G Dust-Tite 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Product News 


and special Vapor-Tite units which 
are suitable for use in locations ex- 
posed to moisture or noncombust- 
ible dust. These units utilize a new 
telescopic type lampholder featur- 
ing a completely enclosed wiring 
box. Also in this line is a special 
Angle Vapor-Tite unit that can be 
mounted in a standard ceiling or on 
the wall, and a TX (textile) unit 
for installation in locations with a 
damp, humid atmosphere. 

Benjamin Div., Thomas Indus- 
tries, Inc., 207 EH. Broadway, Lowis- 
ville 2, Ky. 


(3) 


Heaters 


A line of new built-in radiant 
wall heaters has been announced. 
Styled in anodized aluminum, units 
have multi-ray reflectors for maxi- 
mum wide angle heating. Shallow 
housing, with adjustable mounting 
brackets, extends only 33 in. in 
from the plaster line. Manual con- 
trol models (1200 or 1500 watts) 
have rocker’ type,  on-and-off 
switches. Automatic control models 
(1200 or 1500 watts) feature bi- 
metal, snap-action type thermostats 
with positive off and a temperature 
range of 30°F to 100°F. All models 
connect to standard house wire. 

NuTone, Inc., Cincinnati 27, Ohio 


(4) 


A new lifting tool, called the 
Hercules Porta-Hoist, is designed 
for most every kind of heavy lifting 
and lowering job. It can lift, lower 
or move 1500 lbs a distance of 150 
ft. The Porta-Hoist kit includes 
one hoist with 150 ft, high tensile 
galvanized aircraft control cable; 
two 4-ft galvanized chains; one 
turnbuckle; one snatch block; one 
3-ft and one 5-ft sling. 

Fairfield Industries Inc., 
Ave. and Pier Lane, Caldwell, N. J. 


Tool 


Passaic 


Receptacle (5) 


A new duplex floor receptacle has 
watertight connection. Unit is 


made of anodized aluminum with 
brass exterior finish and may be 
used wherever floor boxes are 
located. Receptacle may be flush 
mounted or elevated 13 in. from 
floor to facilitate floor cleaning. 
Receptacle will accommodate either 
“T” slot or NEMA outlets and will 
take 3-in. or #-in. conduit. Recep- 
tacle unit itself is 24 in. high, 4% 
in. wide and 22 in. deep. All units 
earry UL and CSA approval. 
Thomas & Betts Co., Inc., 
Butler St., Elizabeth, N. J. 


36 


(6) 


A new 6-range tachometer shows 


Tachometer 


instantaneous speeds and speed 
variation up to 100,000 rpm. The 
3-in. dial face with wide scale divi- 
sions permits easy and accurate 
readings over a wide range of 
speeds. The knife-edge pointer per- 
mits “dead beat” readings of ro- 
tational, linear and _ peripheral 
speeds, independent of direction of 
rotation. Instant selection of six 
ranges—30 to 300, 100 to 1000, 300 
to 3000, 1000 to 10,000, 3,000 to 30,- 
000 and 10,000 to 100,000 rpm—is 
made by a turn of the knurled head 
on the forward end of the tachom- 
eter barrel. A built-in brake stops 
the centrifugal pendulum when the 
range-changer is rotated. 


James G. Biddle Co., 1316 Arch 
St., Philadelphia 7, Pa. 
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PROBLEM 


SOLVED 


® 


Jumbo-Plates are 30% 
larger...real handy when 
you're faced with over- 
sized holes or chipped 
plaster. Jumbo-Plates are 
available in all popular 
openings, and match 
Sierra’s ‘‘D’’-line plastic, 
Stainless Steel, and 
Brass Plates. New 302 
Stainless for extra corro- 
sion resistance. Keep a 
variety on hand—it pays. 


SIERRA 


ELECTRIC 


CORPORATION 

15100 SOUTH FIGUEROA STREET 

BOX 85, GARDENA, CALIFORNIA 
Write for more information and catalog 
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Switches (7) 


Four new _ service’ entrance 
switches with four, five or six pull- 
outs, and 12, 16, 20 or 24 plug-fuse 
circuits have been announced. The 
parallel type switches have various 
combinations of 30- and 60-amp 
fused pullouts and plug-fuse cir- 
cuits which may be used for light- 
ing, appliance and electric-heating 
branch circuits. All four of these 
devices have 200-amp line lugs for 
120-240 volts, 3-wire, solid-neutral 
installations. Both surface-mount- 
ing and flush-mounting enclosures 
are available. 

Clark Controller Co., 1146 East 
152d St., Cleveland 10, Ohio 


Floodlight (8) 


New weatherproof  floodlight, 
PAR-38, features easy adjustment 
without tools. Mounting arm has a 
single wing screw that releases or 
locks all adjustment. Heavy shield 
is spun of aluminum. Inside of 
shield is flat black matte. A tubular 
silicone treated gasket seals lamp 
base and socket together. . 

Rab Electric Manufacturing Co., 
605 East 132d St., New York 54, 
INo YE 


Cooling and Heating Units (9) 


An expansion of the WhispAir 
line of central air conditioners and 
heat pumps has been announced. 
The line includes a ‘“through-the- 
wall’ model as well as a vertical 
wall-mounted unit. Both will be 
available as cooling units and as 
heat pumps, with cooling capacities 


‘metically sealed cell to assure long | 


up to 22,000 Btuh. The original 
vertical wall units (the HB/UB 
series) and the new “through-the- 
wall” units (the HE/UE (S) 
series) will both be available in | 
22,000-Btuh cooling capacity, and 
as heat pumps with a capacity of 
22,000 Btuh of cooling and 48,150 
Btuh of heating. The smaller 18,- | 
000-Btuh cooling unit and heat } 
pump will continue to be available | 
in the vertical configuration only. | 
The new unit is hung from the wall | 
and ducted into the space. All | 
WhispAir units are built with full- | 
size central-system components. \ 
Westinghouse Air Conditioning | 
Div., P. O. Box 510, Staunton, Va. } 


Wall Bracket (10) 
A new Prescolite wall bracket 
equipped with the Lightguard on-| 


at-dusk, off-at-dawn switch has been | 
announced. Lightguard uses a her- | 


life under conditions of moisture} 
and extremes of temperature. Both} 
fixture and light control are inde-: 
pendently listed by UL and CSA. 

Lightguard Electronic Mfg. Co.,) 
Ine., 1213 Saint Emanuel, Houston) 
3, Texas. 


Connectors (11) 


Due to increased usage of larger 
sizes of liquid tight conduit, this) 
line of connectors has been in- 
creased to include straight and 90° 
from in. through 4 in. sizes; 45° 
from 2 in. through 1 in. Units are 
made of malleable iron employing 
brass grounding ferrule and vinyl 
sealing ring. Insulated throats 
available in 4 to 2 in. sizes. 

Gedney Electric Co., Radio City, 
New York, N. Y. 


THIS RECORDING TAPE 
TROUBLESHOOTS FOR 
aan YOU 24 HOURS A DAY 


é trouble with troubleshooting is that the electrical conditions which caused the difficulty often no longer exist when you get there 

This usually develops into numerous, costly call-backs. But now, with the new, miniature Amprobe Recorder, you can obtain a contin- 
S, permanent record of variations in voltage or current, as they happen, without the need for you to be present. The record is made 
tomatically on a pressure-sensitive paper tape (no ink to spill or smudge) that loads easier than film into a camera. Without this 
art in place, you can take direct meter readings. » The Recorder is rugged, completely portable and highly accurate. The expanded- 
Scale voltmeter version, for example, records in two frequently used ranges (95-130 v AC and 190-260 v AC) to a tolerance of 1 v. It 
Sells for $84.85. Two clamp-on ammeters also are available: at $89.95 As 0/5/25/100/250 amps AC) and $94.85 (ranges: 0/10/ 
90/250/500 amps AC). For complete details and specifications, 

See your Amprobe distributor or write today for a free catalog. (=m AMPROB ek datalen cn pernieae h a 


IN CANADA: ATLAS RADIO CORP., 50 WINGOLD AVE. TORONTO 
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* KILLARK SWITCH RACKS 


This rack is 20 feet long, 714 feet high, and weighs 8700 
pounds. Side one, shown here, contains 18 combination 
starters, with wiring through 4 raceways. Main terminal 
blocks are placed in a junction box. Side two (in back) 
contains 17 combination starters with terminal box and 
4 raceways. Galvanized steel mounting frame is painted 
with two coats of zinc-rich paint. Built in accordance with 
N.E.C. Code, Article 500, governing Class 1, Group D,, 
Division 1, hazardous areas. 


ELECTRic 


MANUFACTURING 
COMPANY 
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Side one of this double-faced rack contains 8 > / This double-faced rack contains 10 size 2 com- 


combination starters with 2 main raceways and : bination starters, 2 main raceways and one 
one main terminal box. The back side contains main terminal box on each side. Weight 4,828 
similar equipment. Total estimated weight 4,952 pounds, height 7/10”. 


; aon aE ee read Pe 


| pounds. Length 15’, height 710”. 
-7 oe re 


‘ pee 
/ =e 


fou bet they arel 
ae Designed, assembled, wired, | 
\ sealed, shipped. Ready to 


\ 
\ 


: \ 

. ‘hook up to power." ag 

~ a 

; Pe nse oe g 

vig Killark’s Bob Grimm, Assistant Sales Manager, is shown 


on the opposite page, by one of four (front-back) switch 
racks recently built for a Texas oil refinery. Two others are 
illustrated above. 


All-aluminum control centers are custom-designed by 
Killark engineers from the broad selection of Killark en- 
closures: motor starters, disconnect switches, circuit breakers, 
panel boards. 


Killark switch racks offer several really big advantages. 
Because they’re aluminum, they’re lightweight, rust-proof, 
non-sparking. They’re versatile; you can specify them as 
“Les Sparks” large or small, as simple or complex as you require. They can 
be built for indoor or outdoor location, for hazardous or non- 
hazardous environments. All boxes are ribbed for higher 
strength and faster heat dissipation, rectangular for more 
compact assembly, front-opening for easier access and servicing. 


Killark does practically all the work for you, from blue- 
prints to assembly to wiring to sealing to shipping. The racks 


| ¥ arrive at your plant ready to hook up to your power. 

‘ If you would like further information about Killark 
Bs custom-assembled switch racks, drop us a line and we'll be 
; happy to give you complete details. 


Vandeventer and Easton Ave. St. Louis 13, Mo, 


In Canada: Killark Electric of Canada, Ltd., 421 Islington Ave. South, Toronto 18, Ont. 


6145 
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In sewage-disposal plant, plastic bubble on corrosion-resistant cover Truck dock provides. current to refrigerated vehicles via corrosion. 
plate permits switch sealed beneath it to be operated safely with wet Tesistant receptacles, lift-cover plates, “Twist-Lock’’® cord caps, and 
hands, Moisture can’t reach metal parts of switch, — non-metallic FS boxes, 


Are corrosion-prone wiring devices 
corroding your maintenance budget? 


You can prevent repeated replacement of wiring Corrosion-resistant ‘‘Chem Marine’’® devices are 
devices in damp or chemically destructive atmos- specification-grade products made only by Harvey 
pheres by installing our new corrosion-resistant Hubbell, Incorporated. The line includes recep- 
“Chem Marine’’® devices. tacles, cord caps, cover plates, connector bodies, 


cap and body covers, power inlets, and non- 
metallic FS and junction boxes. Straight-blade, 
grounding, and ‘“T'wist-Lock’’® configurations are 
available. 


Made of materials exceptionally defiant to attack 
by brine, moisture, most acids, greases, and oils, 
these corrosion-resistant devices outlast the finest 
conventional equipment. 


Indoors or out, their. insulating and conductive For complete information, write now 
elements remain unaffected by high or freezing for our 8-page, file-sized booklet: 
temperatures, live steam, boiling water, and ultra- “Corrosion-Resistant Wiring Devices’’ 
violet radiation. 


¢. 


f- a ee 8 = Sil ae servings = a 
Corrosion resistant ‘Fiberglas” lift cover protects Melamine’ 3-wire Fats, and moisture in meat packing have little effect on corrosion resist- 
receptacles from the corrosive effects of hot water cleaning, a daily _, ant devices, Left, porcelain ‘“‘Twist-Lock” outlet is protected by a “Fiber- 
hazard in poultry packing plants, dairies, bakeries and kitchens, glas” lift cover. Right, “‘Presswitch” is shielded by “Insulprene” plate, 


®"'Chem Marine” and “Twist-Lock” are registered trademarks of Harvey Hubbell, Incorporated, 


~~ HUBBELL—~ 


Bridgeport 2, Connecticut 
; s | 
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} 


Corrosion-resistant wiring devices are 
used throughout a large Chicago bakery. 
Here, lights in refrigerator are controlled 
by press-type switches beneath cor- 
rosion-resistant, weatherproof switch- 
plates, 


On industrial docks and barges, electrical 

| systems require corrosion-resistant wir- 
ing devices. Here, weatherproof lift cover 
‘Plate protects 3-wire grounding receptacle 
}/ Mounted in non-metallic F.S. Box. At 
|| Base of piling, wiring is enclosed in non- 
f Metallic Junction Box, 


Luminaires (12) 


Two new fluorescent luminaires 
provide choice of lighting environ- 
ment for schools, offices, stores. The 
Criterion I unit complies with the 
brightness limitations of the “scis- 
sors curve” as recommended by the 
IES, and Criterion II is engineered 
to provide higher footcandle levels 
consistent with visual comfort. 
Units use lamps up to 3100 lumens, 
and are available in 2-lamp and 
4-lamp-tandem models. Bulletin is 
available. 

Lighting Products Inc., Highland 
Park, Ill. 


(13) 

A new type of luminaire discon- 
necting and lowering hanger, called 
Fargo, has been introduced. Hang- 
ers are made of corrosion-resistant 
cast aluminum, preassembled with 
all working parts. Units are de- 
signed for multiple and parallel cir- 
cuit wiring, listed by UL for rat- 
ings of 15 amps, 600 volts, 30 amps 
250 volts, ac; 10 amps 250 volts; dc; 
each circuit. Units are available in 
both single-arm and double-arm for 
wood pole, wall bracket or 14 and 
2 in. pipe poles, 24 or 30 ft high. 

Thompson Electric Co., P. O. Box 
873, Cleveland 22, Ohio 


Hangers 


Outlets and Caps (14) 


A series of new 20-amp, 125-volt, 
3-wire grounding outlets and caps 
are for use on all 20-amp circuits. 
All contacts, including grounding 
contacts, are of double grip type, 
with heavy barriers to separate the 


contact of opposite polarity and 
grounding contacts. Duplex outlet 
has break-off terminals for two- 
circuit wiring, with all outlets de- 
signed for side wiring. Armored 
caps and cord grips are finished to 
resist corrosion. Outlets fit stand-. 
ard, single and duplex outlet 
plates. 

Pass & Seymour, Inc., Solvay Sta- 
tion, Syracuse 9, N. Y. 


Intercom System (15) 


A completely transistorized in- 
tercom and fire detection system 
insures protection against intrud- 
ers, permits communicating with 
someone at the front door as well 
as any other room in the home with 
complete privacy of conversation. 
Model IR-6 is the indoor remote 
station with separate positions for 
“Talk,” “Listen” and “Off.” Push- 
button controls the opening of front 
door. Over-all size is 4% in. by 6 
in. by 2 in. deep. “Protecto-Com”’ 
Model PC-11 consists of transistor 
amplifier, one indoor station (IR- 
6) and one outdoor station (OR-1) 
for outer door monitoring and open- 
ing. Additional indoor and outdoor 
stations may be added separately. 
Model PC-12 consists of the MA-13 
amplifier with fire oscillator and 
test button, one IR-6 indoor remote, 
one OR-1 outdoor remote, four FB- 
2 fire detecting thermostats, 50 ft 
of 6-conductor wire and 150 ft of 
2-conductor wire. 

Progress Webster Corp., Roches- 
Wan CALLING Be 


Hacksaw (16) 


A new tool, called the “Iron Mike 
Junior” hacksaw, is designed to be 
driven by any ordinary #-in. drill. 
It can be fastened to a bench or a 
board. It saws steel up to 3-in. steel 
shafting as well as pipes, angle 
iron, channels, etc. It uses stand- 
ard 10-in. hacksaw blades. 

Arco Manufacturing Co., Grand 
Forks, N. D. 
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...Here’s Why 


Easiest To Use 


@ No die changing . . . One set threads 244’, 
3”, 34%" and 4” pipe and conduit. 


® Fast, simple adjustment for different sizes, 
straight, tapered, over or under size threads. 


® Die head can’t jam. . . drive pinion kicks 
out automatically. 


® Cam-type workholder centers work for true 
threads every time. Easy adjustment for 
drip threads. 


® Close coupled drive method, shown above, 
eliminates long universal drive . . . inexpensive 
accessories available at extra cost. 


‘4 NO. 46 PIPE SUPPORT 


Right-angle rollers let pipe turn freely. 
Height adjusts from 23” to 33”. 


No. 141... for 212” 
to 4’”” pipe and conduit 


4 
a 
FOR LARGER ‘SIZES, these easy- 
to-use features are also available 
in the FRRISiB No. 161 Geared 
Threader for 4”’, 412”’, 5’’ and 6” 
pipe and conduit. 


The Ridge Tool Company, Elyria, Ohio, U.S.A. 
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Floodlight 


A new series of sports lighting’ 
floodlights, called Geneva, has been 
announced. Reflectors  electroly- 
tically oxidized surface protects 
high reflectivity aluminum from! 
attack by weather and industrial| 
corrosives. Provided with calibrated 
scales for horizontal and vertica 
aiming plus stainless steel quick- 
release spring for tilt-back servic 
ing and positive repositioning. 
Floodlight can be adapted to stee 
or wood cross arms. Full range of! 
beam spreads IES type 2 through 
6 for all sports and commercial ap-' 
plications. 

J. H. Spaulding Company, 3731 
Dirr St., Cincinnati 23, Ohio 


Wiring Devices 

A new “Power-Lock” line of in- 
dustrial power interrupting wiring 
devices for heavy duty loads has) 
been announced. They feature al 
spring-operated dead front safety 
shutter designed to eliminate the 
hazard of arcing, on interruption | 
and protect contacts from being af-| 
fected by foreign matter. “Power- 
Lock” receptacles and connectors 
are made with supplementary con- 
tact springs. The new line includes 
3-wire receptacles, connectors and} 
caps for 10 amps, 250 vdc; 460 vae 
or 20 amps, 125 volts ac or de.) 
Four-wire devices are rated at 30) 
amps, 600 vac or 20 amps, 250 vde. 
The 4-wire series also include an 
assortment of weathertight re-¥ 
ceptacles, connectors and caps. Bro- 
chure is available. 

Arrow-Hart & Hegeman Electrie 
Co., Hartford, Conn. 


ee 


‘That’s the report from the electrical 
‘contractor on each of these jobs. 
| Uniform diameter of Armco’s 
PANG Conduit provides easy thread- 
ing on the job site. Uniform wall 
thickness means no hard or soft 
ots; result: easy bending. 


IN A NEW JERSEY OFFICE BUILDING... 


Uniform threads speed coupling 
of conduit lengths. Uniform finish 
means a smooth, even coating inside 
the conduit for easy wire pulling— 
and outside for a fine appearance in 
exposed locations. 

SPANG Conduit uniformity can 


Cc e 
ARMCO 


 . 


IN GEORGIA... 


ON A DAM PROJECT IN OREGON... 


help you speed installations, too. On 
your next job, try SPANG Conduit, 
made by Armco. Your nearby SPANG 
Distributor is at your service with a 
complete line of SPANG Conduit 
products. Armco Division, Armco 
Steel Corporation, Middletown, Ohio. 


Armco Division 


TS ae 


New micro-miniature units . . . 
latest additions to General Electric’s 
full line of photoelectric controls 


New micro-miniature light sources and receivers add new 
versatility to General Electric’s full line of photoelectric con- 
trols and sensing devices. Measuring only 3-inch in diameter, 
the light source and receiver are designed for use where space is 
a problem. Easily installed, and requiring no focusing, they will 
deliver exceptional performance for many applications. The 
light source is rated up to 20,000 hours; the solid-state receiver 
delivers almost infinite electrical life. 


General Electric offers a full line of photoelectric devices and 
systems for every job; also voltage-, or resistance-sensitive 
relays, a smoke-density indicator, radiant-heat detector, and 
electronic timers. For complete information, write for General 
Electric’s new ‘Photoelectric Control’ bulletin, GEA-6822, 
General Electric Company, Schenectady, New York. sei 


Specialty Control Department, Waynesboro, Virginia 


Progress ls Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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Switchgear (19 


New 13.8-kv metal-clad horizon} 
tal drawout switchgear for 690( 
and 18,800-volt service for use wit! 
air magnetic circuit breakers iy 
ratings from 250,000-kva throug} 
1,000,000-kva interrupting capacity 
has been announced. Available foi 
indoor and outdoor service in Shel 
ter-Clad or Aluma-Clad designs, the 
new equipment features front acces} 
sibility of current transformers} 
These can be located on either thq 
line or load side of circuit breake: 
in front of automatic shutters) 
Pyro-shield insulation is use¢ 
throughout. Potential transformer! 
are of cast epoxy resin with integ} 
rally mounted protecting fuses) 
Primary stationary connectors fo 
both line and load side connection!) 
are housed in porcelain assemblies} 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. { 


Luminaire (20; i 


A new series of street lightin 
luminaires with a special open bot 
tom refractor that simplifies ré 
lamping and cleaning. Called thi 
Star-Lux OBR, the series is de 
signed for incandescent lamp 
through 5000 lumens or mercur? 
lamps through 250 watts. Serie 
2320 luminaire features inter 
changeability of all three majo 
components—head, reflector ani 
glassware. Heads are available fo} 
either top or side mounting. The} 
meet all EEI-NEMA standards fo: 
interchangeability and are availabli 
with 14-in. or 2-in. fitters. Sid) 
mounting heads are available wit] 
or without adapter for photo-elec 
tric control. Transformers offere¢ 
for these luminaires for use wit] 
mercury lamps include both serie 
reactor (choke) and conventiona 
(lag) types. These will start 100 
watt H38, 175-watt H39 or 250-wat 
H37 mercury lamps down to —20° 
Bulletin 700—45 is available. 

Revere Electric Mfg. Co., 742i 
Lehigh Ave., Chicago 48, IIl. 


/ews RACO E.M.T. Pressure Cast Fittings 


Compression connectors Compression couplings 
¥%" to 2” concrete - ¥%" to 2” concrete 
tight, raintight < tight, raintight 


QUALITY Fittings with HI-BRITE Finish 


Designed to accommodate 
insulating or capped bushings. 


Finger tighten—E.M.T. won't Won't roll—true hex nuts. 


fall out while installing. 


Room for three side-by-side 
in a 4” square box. 


.Three RACO E.M.T. pressure cast fittings fit side-by- 
side in a 4” square box without any problem. Installa- 
tion is a snap. Try it with any others—it can’t be done. 
The hand tightened nuts on RACO E.M.T. fittings 
speed up installation. Here’s how. Lengths of pipe 


Sturdy RACO E.M.T. fittings with true hex nut elimi- 
nate any chance of rolling off a ladder. No wasted 
motion. When needed, RACO E.M.T. connectors are 
designed to accommodate an insulating or capped 
bushing with ease. Constructed of sturdy, high quality 


can be coupled on the floor, then carried to position. alloy. On your next job, use top quality RACO E.M.T. 
fittings with HI-BRITE corrosion-resistant finish. 


a 


Malleable iron, steel nuts 


RACO E.M.T. Compression fittings available In: 


All Pressure cast with 
insulated throat (connectors) 


Switch box with S 
“stub’’ bracket. More 
wiring room. Staked 
nails are outside, 
won't interfere with 
device. 


Two gang masonry 
thru-the-wall boxes 
for 4A’, 6 sores 
blocks—%” or %” 
KOs. 


ALL-STEEL EQUIPMENT INC. Aurora, Illinois 
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NOW SYLVANIA CUTS 
STARTER FAILURES TO 
ONE IN A MILLION! 


Fantastic! Out of a grand total of 
5,000,000, we only know of 5 Sylvania 
starters that ever failed. Reason? Each 
Sylvania starter has a ceramic condenser 
inside. It resists the heat, cold and mois- 
ture that knock out paper condensers in 
ordinary starters. 


That’s why only Sylvania starters come 
with a Certified Performance Policy guar- 
anteeing: “‘If at any time, in your opinion, 
any any Sylvania Fluorescent Starter fails to 
give satisfactory service during the 12 
months from date of purchase, it may be 
returned to the supplier for full refund of 
purchase price.” 


Sylvania offers the most complete line 
of Fluorescent Starters in the industry 
today. For more details, see your Sylvania 
representative or write: Lighting Division, 
Sylvania Electric Products Inc., Dept. 15, 
60 Boston St., Salem, Mass. In Canada: 
Sylvania Electric ( (Canada) Ltd., Montreal, 


SYLVANIA 


SUBSIDIARY OF 


GENERAL TELEPHONE & ELECTRONICS \) S 


168 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Time Switch (21) 


A new Type MSC _ photo-con- 
trolled time switch designed to pro- 
vide a means of disconnecting elec- 
tric loads at darkness or at the 
beginning of peak load periods and 
to reconnect these loads at a later 
time. The time switch cycle be- 
gins with darkness, when a photo- 
cell circuit starts a synchronous 
motor. Motor drives a 20-hour time 
dial which activates off and on 
switching contacts. The time switch 
dial is fitted with adjustable lugs 
which can be set for off and on 
operations at any time in the 20- 
hr period. After the motor has run 
for 20 hours, the time dial, in con- 
junction with the photo-cell circuit, 
stops the timing motor. Switch is 
then ready to begin the next cycle 
at darkness. 

Sangamo Electric Co., 
field, Til. 


Spring- 


Combination Unit 


(22) 


A combination air diffuser and 
fluorescent recessed luminaire, 
called the Mark II Airliner, is now 
available. The integral parts of the 
airliner are two separate products 
—a modified Mark II Mainliner 
made by Westinghouse and a type 
CLD air diffuser manufactured by 
the Anemostat Corporation of 
America. Fixture is offered in 4-ft 
lengths and 1- or 2-ft widths. Com- 
bined depth of airliner and air dif- 
fuser is 53 in. There is a choice of 
grid, flange, or T-bar types of 
mountings. Various kinds of shield- 
ing are available, including glass, 
plastic and metal louvers. Air dif- 
fuser is of the aspirating type. 
Each diffuser is equipped with a 
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built-in volume control valve. Be- 
cause airliner is two separate prod- 
ucts, there is a double wall of meta 
with an air space between the dif- 
fuser and luminaire. 

Westinghouse Lighting Div.) 
Edgewater Park, Cleveland, Ohio 


Fluorescent Fixture (23 


The new 8600 line of fluorescen/ 
fixtures offer new shielding angle 
up to 84°. While the 8600 line i 
planned for all industrial applica 
tions, it is particularly suitable fo 
conditions where corrosive atmos 
pheres require a fume-resistan: 
fixture. Edges of reflectors ar 
are turned in. Brochure is avail 
able. : 

Wheeler Reflector Co., Hansos 
Mass. 


Motor Operator (24 


A_side-mounted, variable frictio: 
drive motor operator is designed 
so that it does not exceed the depth 
or the circuit breaker. Units ar 
available for base plate mountin 
and may be used to actuate al 
molded case breakers from 100- tc 
1000-amp capacity. Control voltage 
are 120/240 volts, and connectio 
is made at a front-mounted 3-poi 
terminal block. Both operator afi 
a 225-400-amp breaker can be bas¢ 
plate mounted in an area 11 in. by 
131 in., with maximum depth | 
to that of the breaker. 

Lake Shore Electric Corp., 208 
Willis St., Bedford, Ohio 


Switch (25 


A new rocker type switch has 
been developed. The pilot light han: 
dle switch is rated at 15 amps, 12( 
volts, ac, and is available in singk 
pole Despard (interchangeable: 
type with wide rocker to fit Despar¢ 
plate openings, or in strap type witl 
narrow rocker for use in standar¢ 
switch plates. Pilot light is on whe 
the switch is on, to indicate that a’ 
pliances are in operation or light 
are on. 

Pass & Seymour, Inc., Solvay S 
tion, Syracuse 9, N. Y. 


HELLO 


RELAMPI 
EFFICIENCY Pug 


GOOD-BYE 


60 NEW 9000-HOUR LAMPS 4 BURNOUTS— 


IN CADDY-PACK TOP 


New Caddy-Pack saves group relamping time and money! 


Where are the big moneysaving ideas in 
lighting coming from today? Sylvania! 
Take Caddy-Pack, the latest. 60 new, 
9000-hour “Lifeline” fluorescents now 
come packed safely, conveniently, in 
One container. (Yes, 9000 hours! And 
3100 lumens! And standard price, too!) 
Zip open the Caddy-Pack. The top half 
is specially designed to hold the old 
burned-out tubes you replace. 


IN SL, | ade ‘\ os 
_ | a ll Wr 
PACK. . cae : 


BURNT-OUT 
(\ LAMPS 


Caddy-Pack and “Lifeline” tubes are 
typical of the many ways Sylvania gives 
you lowest TCL—Total Cost of Light- 
ing. And only Sylvania gives you this 
exclusive money-back guarantee, too: 
“If at any time a Sylvania Fluorescent 
Lamp fails in your opinion to provide 
better performance than any other 
brand fluorescent lamps, on the basis of 
uniformity of performance, uniformity 


SUBSIDIARY OF 


of appearance, maintained brightness 
and life, it may be returned to the sup- 
plier for fullrefund of purchasing price.” 
Any wonder Sylvania is a standout in 
every value analysis? For more facts, 
see your Sylvania representative or write 
Lighting Division, Sylvania Electric Products 
Inc., Dept. 15, 60 Boston St., Salem, Mass. In 


Canada: Sylvania Electric (Canada) Ltd., 
Montreal. 


~ TOMIC 707 SNAP-ON LATHING CHANNEL CLIP. 
Snaps easily onto lathing channels up to 1%” (or — 
¥Y%" pipe) for mounting flush, surface or stem fixtures 
from suspended ceilings. No tools required! Threaded 

to accommodate %4” pipe and '4” or 3%” rod which 
locks clip securely to channel. 


TOMIC 711 ADAPTA-STUD. Quickly, easily in- — 
stalled, Tomic Adapta-Studs simplify con- § 
version from rod to stud size to complete the | 
/ job in seconds! 


NEW 720 TOMIC-LOCK T-BAR HANGER. Simply 
place this new Tomic fixture hanger diagonally 
across T-Bar...twist...and it’s ready for mounting 
fixtures flush to ceiling. Includes washer and king 
size wing nut. Can be moved after installation. Will 
hold up to 400 Ibs. Rugged steel construction. 
Parkerized. 


... You #lwage win with 
TOMIC PRODUCTS on the Job! 


Whether the application calls for a 707 Tomic Fixture Hanger, a 
711, or the new 720 Tomic-Lock T-Bar Hanger . . . you’re money 
ahead with Tomic Fittings on the job! Like every Tomic product, 
Tomic Fixture Fittings are designed to help you speed and simplify 
installation . . . reduce time.and labor costs . . . give you better 
electrical connections every time! Write today for 
complete information and prices on the full line of 
Tomi¢ Electrical Fittings! 


tomic . Re 


TODAY'S FINEST ELECTRICAL FITTINGS 
PRICED TO SAVE YOU MONEY. 


y 


TOMIC SALES & ENGINEERING CO. ge 20 ,000 SHERWOOD AVE., DETROIT 34, MICHIGAN 
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Limit Switch (26) 

A new air-operated, oiltight limi! 
switch for machine tool pilot cir) 
cuits is now available. Switch is 
operated by air pressure. Wher 
air pressure on switch’s piston ap) 
proaches 25 psi, a mechanism cause; 
the contact block to operate. At 
drop in pressure of from 6 to 1 
psi will allow the block to reset} 
The over-center contact blade enj 
sures positive, snap-action switch! 
ing for both parts of operating 
cycle. Block contains one normally 
open and one normally closed 
double-break contact. Ratings ard 
ac, 6 amps, 110 volts to 1.2 amps} 
550 volts; de, 0.4 amp, 115 volt 
to 0.1 amp, 550 volts. dl 

Allen-Bradley Co., 102-C Wes) 
Greenfield Ave., Milwaukee 4, Wis! 


Hoist 


The new Enerpac Hi-Hoist, Mode 
HH-113, is a portable mechanical 
hoist to lift objects up to 13 f 
high. Hoist has a capacity of 10 
Ibs. Completely collapsible foi 
carrying, the Hi-Hoist features # 
tubular telescopic stand operate 
by cranking action. Three wheelec 
legs provide stability and maneuv 
erability. 

Blackhawk Industrial Products 
Co., Butler, Wis. 


Transformers (28) 


One step transformation fron) 
34.5-kv transmission to distribution) 
voltages 120/240 to 7200/12,47() 
wye is offered in a complete rangé 
of distribution transformer rat} 
ings from 25 through 500 kva. Ir 
the 500-kva size, the no load loss of 
the pole-type transformer is 140 
watts—a 28% reduction below the 
substation design; total electrica 
losses are slashed 19%, impedaneé 
is reduced 10%; and first cost ig 
cut 12%. 

Westinghouse Electric Corp. 
P. O. Box 2099, Pittsburgh 30, Pa 


(29) 


Lighting 
| The 82 and 84 lines of aluminum 
downlight series are designed for 
exterior or interior downlighting. 


‘They feature: all-aluminum con- 
struction with hinged two piece 
housing, completely gasketed and 
UL listed as enclosed and gasketed 
(yaportight). Choice of prismatic 
lenses or heavy cast carrara dif- 
fusers designed for use with 150- 
watt, medium base incandescent 
lamps. Either round or square de- 
sign can be used for lighting 
covered walkways, under canopies, 
shower-locker-game and all purpose 
rooms. 

McPhilben Lighting, Inc., 13829 
Willoughby Ave., Brooklyn 37, N.Y. 


Instrument (30) 


A new “electric eye’ tachometer 
looks at moving machinery and con- 
Verts what it sees into revolutions 
per minute which it indicates di- 
rectly on the meter scale, in rpm. 
(This self-contained, hand instru- 
‘ment operates on its own transistor- 
jized power-pack without electrical 
jor mechanical connections. The 
range it covers is 0 to 12,000 rpm. 
(Phe heart of this instrument is its 


tiny photo-electric cell which ~re-~- 


‘sponds to the slightest light change 
jon a rotating object, transmitting 
fa signal to a pulse-triggered com- 
puter. Bulletin 35-12-6 is available. 
| James G. Biddle Co., 1316 Arch 


‘St., Philadelphia 7, Pa. 


Outlets (31) 


| A complete new line of Turnlok 
\devices designed with _ special 
Grounding slot, for grounding ap- 
plications only, has been announced. 
(They are manufactured to meet 
‘NEC requirements for 15-amp, 
125-volt groundings.. Devices are 
not interchangeable with regular 
Turnlok devices or with the 4750 
Mine. All devices are brown and 
have identifiable green hexagonal 
frounding screws. Duplex outlets 
are designed for side and back wir- 
ing. Single outlets are side wired. 

Pass & Seymour, Inc., Solvay Sta- 
tion, Syracuse 9, N. Y. 


5S 7OfF 


Here’s why Anderson’s LU 
Set Screw Terminals and 


Couplers are your best buy: 


High conductivity copper alloy with 
brass socket type screws. (Hex head 
screws optional.) © Compact 
dimensions—wide clamping range 


per size. © Allen Head wrench 


supplied free with each standard 


carton. ® High quality at a 
moderate price. ® Available tin 
or silver plated. © Terminals 
can be mounted flush on flat 
surfaces. ® Couplers have center 
cable stop to balance cable 
‘entries—peepholes provide 
visual inspection of installation. / 
@ Oval end screws for cable 
protection. Annular grooves 
in contact seats for good joint 
conductivity. © Complete 
series available to cover 
cable range from 14 solid 


through 1,000 MCM. 


Available From Stock 


SOLD 
THRU 
AUTHORIZED 
DISTRIBUTORS 


y NDERSON ELECTRIC 


CORPORATION e LEEDS, ALABAMA 


Research /Quality/ Performance in Aluminum and Bronze Products 


*Trademark 


Instantaneous action on short Timed delay on overloads! Econ- 
circuits! Fuse links (A) at either : Alloy element protects against 
end melt away instantly, causing overloads up to 500% of fuse 
heavier sections (B) to drop away. rating, prevents unnecessary fuse 

blowing and machine downtime. 


Quick, positive action on dangerous overloads! Econ-Alloy (A) changes instantly 
to liquid. Extra-wide gap (B) provides ‘‘safe-break”’ distance, prevents arcing. 


(but only when it’s supposed to) 


On a short circuit, an Econ® dual-element fuse blows instantly. However, on an overload it blows 
only when the pre-determined heat and time limits are reached—never too early, never too late! This 
unparalleled consistency is possible because the Econ fuse has an exclusive eutectic thermal-alloy 
element acting as a heat-sensing device. 

Econ’s eutectic alloy, laboratory controlled from production to utilization, operates on the heat 
created by the over-current. Result—more dependable operation, lower fuse replacement costs and 


reduced downtime on machinery. 

What's more, ECON dual-element fuses will interrupt in excess of 100,000 RMS amperes in ratings 
30-600 amperes, 250 and 600 volts! ECON dual element fuses are another big reason why, when it 
comes to fused circuit protection, it pays to ‘Remember to Use Economy Fuse!” 


Des Piaines, lilinois 
FEDERAL PACIFIC ELECTRIC COMPANY 


FREE! Complete 12-page fuse catalog and pocket-sized fuse selector for motor protection. 
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Trench Duct System (33 


The addition of a new tren¢ 
duct electrical feeder system hi 
been added to this line. The syste) 
is designed for installation in tk 
top 24 in. of floor fill, provides ii 
creased capacity for large-size cab 
feeds in commercial and industri, 
buildings. It is especially suitab 
for applications utilizing cellul 
steel floors as raceways for flog 
distribution. Trench duct, made <« 
14 gauge galvanized steel, is “ha 
shaped with a wiring raceway < 
in. deep and 10 in. wide. Cov 
plates are + in. galvanized sted 
Covers may be removed for acce 
to trench. 

Wheatland Electric Products Cé 
500 Logan St., Carnegie, Pa. 


Infrared Heater (3. 


A new heavy duty infrared heat, 
has been developed to provi 
warmth, without heating the a: 
in factories, open terraces, sid 
walks, service stations or wher 
ever it is necessary to supply he 
in sections of large open areas. 
fused quartz element supplies t 
heat which is directed to the ¥ 
quired exact spot by semi-parabo! 
reflectors. Heaters may be wall 
ceiling mounted. Five differe 
models are available in 110/12 
volt styles ranging from 500 to 14: 
watts. Eight styles are availat 
in 220/240 volts ranging from 10) 
to 5000 watts per unit. } 

Meier Division, Lau Blower C' 
3525 Hast Washington St., India 
apolis 7, Ind. 


Intercom System (3) 


A new modular Attend-A-Pho} 
system specially designed f 
motels, bowling alleys and hospita 
has been introduced. System pr 
vides private communication f 
tween a master switchboard and ; 
unlimited number of desk or wa 
mounted remote stations. It ¢: 
be expanded by the addition of e 
pansion boards which provide f]) 
as many as 21 remote stations eac 
Using this one-channel system, ca 
can be made from switchboard 
any remote, remote to switchboa 
and remote to remote. Power 
provided by any standard 117-v 
wall outlet. System may also 
used with a special adapter for pa 
ing through separate amplifiers a) 
loudspeakers. 

Bogen-Presto Div., The Siegl 
Corp., Paramus, N. J. 


Recessed Fixture 


A new recessed ceiling light fix- 
ture, called “Wall Washer” unit, 
bathes any wall with soft illumina- 
tion for either accent or flood ef- 
fects. Aperture and internal cylin- 
der of fixture rotates in a full circle. 
Three special Marzak reflectors also 
rotate to reflect light into correct 


‘wall position. Available in either 


unwired or prewired types, unit 
takes standard 150-watt A-23 lamp. 
The trim frame can be surfaced or 
flush-mounted. 

Markstone Mfg. Co., 1531 N. 
Kingsbury St., Chicago 22, Ill. 


Transformer 


(36) 


A new line of self-contained 3- 
phase pad-mounted transformers, 
15 kv and below through 3750 kva 
has been announced. These power 


centers are especially useful for ~ 


shopping centers, public buildings, 
schools and industry, since they 
are designed for underground pri- 
mary and secondary lines and end 
the necessity for fenced enclosures, 


or buried or semi-buried vaults. 


“All-in-one” 3-phase PMT power 
centers contain above ground en- 
closure, transformer, switches, load 
and line connections and safety 
equipment. Underground primary 
and secondary lines are brought to 
the surface through a conerete pad 
and connected to the transformer. 
There are two separate insulated 
compartments which protect per- 
sonnel from contact with the high 
and low voltage terminals. Loca- 
tion of the new PMT 3-phase is 
flexible. 

Kuhlman Electric Co., Birming- 
ham, Mich. 


Light Control (37) 


An electronic light control no 
larger than an on-off light switch 
is now available. The dimmer, 


known as Luxtrol Light Control, 
_ Type SBD 500, will dim, blend or 


brighten up to 500 watts of incan- 


_ descent lighting on a single circuit. 
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(35) 


The SBD 500 fits in the same wall 
box that now holds on-off switch. 
Once installed, Luxtrol gives con- 
tinuous, uninterrupted dimming 
from: off to full brightness. When 
the dial is turned half way the 
lights are at the half brightness 
position. Type SBD 500 is for use 
with incandescent lighting such as 
chandeliers, lamps and other light- 
ing fixtures. 

Superior Electric Co., Bristol, 
Conn. 


(38) 


A new type of mercury vapor lu- 
minaire for lighting warehouses, 
factories and other indoor work 
areas has been introduced. The new 
pyramid-shaped fixture features a 
pre-wired ballast, a rectangular lens 
and segmented reflectors of flat 
Alzak aluminum. To reduce glare, 
the lamp is recessed deeply in the 
fixture. Fixture and ballast are 
hung as one unit. Because ballast is 
highly resistant to heat, luminaire- 
ballast unit can be mounted in many 
locations where high temperature 
conditions have formerly made re- 
mote ballasts necessary. Luminaire 
also is available for use with remote 
ballasts. 

Wide-Lite Corp., Division of Es- 
quire, Inc., 4114 Gulf Freeway, 
Houston, Texas. 


Luminaire 


Motor Protection 
Vertical 


(39) 


motor protection for 


outdoor service for dripproof rat- 


ings in frames 182 through 326 U 
(4 to 30 hp) with any developed 
flange is offered. Motors feature 
bracket ventilating openings visible 
only on one quadrant of lower “C” 
flange bracket. Internal baffles pro- 
tect windings and inner parts in 
lower flange bracket. In addition 
to an all-weather gasketed, cast- 
iron conduit box, the motor contains 
two rotating neoprene flingers. 
Westinghouse Electric Corp., 
P. O. Box 2099, Pittsburgh 30, Pa. 


SAVE down-time 
man-hours 


running longer 
at lower cost... 


QDEAD 


RESURFACERS | 
.. refinish commutators / 
and slip rings | 
_ without dismantling — 


@ Performance matched 
for every condition 


@ A size and type for all needs 


@ Accepted standard for quality 
and uniformity for over 40 years 


NO. 80 IDEAL RESURFACERS for com- 
mutators and copper alloy slip rings are 
made in six grades. Extra coarse—very 
fast cutting — for ‘‘hogging’’ off exces- 
sive copper. Coarse —for fast cutting. 
Medium for high mica, small ridges and 
burns. Finish—for finishing after above 
uses, and removing small burns and 
ridges. Polish—fine grade for burnish- 
ing. Extra Polish—for production finish- 
ing of small commutators. 


NO. 81 IDEAL RESURFACERS for cast 
iron and steel slip rings only, in coarse, 
medium and finish grades as detailed 
above. 


Get the facts on Ideal’s 
complete line of Resurfacers, 
Flexible Abrasives, Mica 
Undercutters, Precision 
Grinders and other 
accessories. Send coupon for 
complete Motor Maintenance 
Catalog. 


MAIL COUPON TODAY 


Petes sess BB eB BB eB eee 
f IDEAL INDUSTRIES, Inc. 

§1041-C Park Avenue, Sycamore, Ill. 
H Send me Motor Maintenance Catalog. 


( 


VTrrrrrtirtrtertee., 


i Name 


H Company. 

: Address 

City State 

LsSOLD THRU AMERICA’S LEADING DISTRIBUTORS# 


Zone. 
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introducing... 


SWITCHSTAT 


ELECTRIC HEAT THERMOSTAT 


combines temperature control with 
interchangeable wiring devices! 


For bathrooms, kitchens, recreation rooms, and any place you 
need a room thermostat combined in one mounting with inter- 
changeable switches or other devices . . . use the all-new Penn 
Switchstat. 

Simple to install and easy to wire, Switchstat is beautifully 
designed to harmonize with any room decor. It offers more con- 
venience than any other electric heat thermostat. You can 
easily install one, two or three wall switches . . . pilot light 
. .. convenience outlet . . . or any other combination of inter- 
changeable wiring devices all in one attractive unit. Try it on 
‘your next job, you’ll discover Switchstat’s many advantages. 
Ask your wholesaler or write to Penn. 


PENN CONTROLS, UNC. cesses, nin 


EXPORT DIVISION: 27 E. 38th ST., NEW YORK, N.Y. 


AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, 
APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 


Hood-Fan (40) 


A new “Roll-Out” hood-fan de- 
signed especially for new range- 
oven combinations. When pulled out 
over the burners it automatically 
turns on a twin-blower fan and ex- 
poses the large 168-sq-in. filter. 
When pushed back, the fan turns 
off and the silver anodized alumi- 
num front panel is flush with the 
oven. Hood is available in 30- and. 
40-in. widths in both ducted and 
non-ducted models. 

NuTone, Inc., Cincinnati 27, Ohio 


Product Briefs 


(41) Standard Systems Corp., 
Long Island City, N. Y., has begun 
production of transistorized ampli- 
fiers and other components for its 
uniquely combined intercommuni- 
cations, sound, signaling and se- 
curity systems. ... (42) A new 
SS-50 siren speaker, specially engi- 
neered for mobile and fixed elec- 
tronic sirens, has been introduced 
by University Loudspeakers, Inc.; 
White Plains, N. Y. } 


(43) General Electric Co., Cleve- 
land, Ohio, has announced the de- 
velopment of a new, improved 
pocketsize light meter which meas- 
ures light levels up to 5000 fe... . 
(44) A new electro-magnetic 
clutch, 82 in. diameter by 34 in. 
deep which produces 1740 Ilb-in. 
torque, introduced by Stearns Elec- 
tric Corp., Milwaukee, Wis. 


(45) Aluminum Co. of America, 
Rome Cable Div., Pittsburgh, Pa., 
has announced the use of their 
epoxy insulated aluminum magnet 
wire by In-Line Device Div. of Cris 
Lab, Inc. to develop an inline fluic 
heater for broad industrial appli- 
cation. ... (46) Introduction of 2 
slender, new fluorescent lamp tc 
benefit plant growth, sign lighting 
and floodlighting has been an: 
nounced by General Electric Co. 
Cleveland, Ohio. 
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PATH OF POWER. . .BULLDOG PLUG-IN BUSTRIBUTION® DUCT, 
THE ORIGINAL BUS DUCT, LETS YOU PLUG IN ANYWHERE. >, 
GIVES UNINTERRUPTED PRODUCTION WITH NO DOWNTIME. YOU POSITION PLUGS SAFELY, 


EASILY, FOR POSITIVE BUS BAR CONNECTION. FULL LINE OF PLUGS, ACCESSORIES AVAIL- 
ABLE. CONTACT YOUR LOCAL I-T-E SALES OFFICE. IMAGINEERING THROUGH ELECTRICITY. 


() | I-T-E CIRCUIT BREAKER COMPANY 


BULLDOG ELECTRIC PRODUCTS DIVISION 


: Rd., Toronto, Weston, Ont. 
BOX 177 » DETROIT 32, MICHIGAN In Canada: 80 Clayson oronto, Weston, On 


EVEREADY .22°%, 


CORE DRILLS 


Now you can have all the Power, Speed, Pro- 
duction you need and want in a Core Drill. 
A helo You can drill holes in reinforced concrete, 


POWER... 
SPEED... 


masonry materials, stone, refractories...in 
minutes. Choose the precison-engineered 
Eveready Core Drill you need. There’s a 
model for every drilling application. 


PRODUCT!ON 


EVEREADY 


DIAMOND 


CORE BITS. 


WITH BUILT-IN ADAPTORS 
Made with Finest 


CHECK THESE FEATURES: 


Two-Speed Super or Two-Speed Heavy Duty 
Power Unit 

Full 360 Degree, Any Angle Drilling 

Adjustable Horizontal and Vertical Bracing 

Thermal Motor Protector and Overload Clutch 

Dual-Column Design and Column Stabilizers 


Eveready Super Duty CD-180-360 Degree, any 
angle drilling for holes up to 14” in diameter. 
Equipped with a 2-Speed, Super-Duty 18-Am- 
pere Power Unit. Change speeds_ instantly 
with a shift of the lever. Instant choice of the 
most efficient speed for the size of the bit 
and the material to be drilled. Develops up to 
32 H.P. rated load at speeds of 210 RPM and 
550 RPM. 115 Volt or 230 Volt. High-strength 
aluminum housings. 


Special heat treated gears. Thermal Motor 
Protector eliminates motor “‘burn-out’’. Over- 
load Clutch protects motor, gears, and bit. 
Built-in water swivel assures ample, even flow 
of water to the bit, Easily attached Vacuum 
Hold Down Unit. 


Heavy Duty CD-120—has all special and exclu- 
sive features of the Super Duty CD-180 except 
comes equipped with 2 Speed, Heavy Duty, 12 
Ampere Power Unit for drilling holes up to 8” 
in diameter. 


Compact CD-100—for drilling holes up to 412” 
in diameter. Equipped with special 10 Ampere 
single-speed power unit. Gear change kit avail- 
able. Develops up to 114 H.P. High strength 
aluminum housings...ventilated for cool op- 
eration... heat treated gears. Motor can be 
removed and converted to hand held drill with 
purchase of optional Handle Kit... Thermal 
Motor Protector...Adjustable Jack Screw for 
vertical bracing. 
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Natural Whole Diamonds 


Now Eveready combines bit and 
adaptor to guarantee precision line- 
up... Eliminate Core Bit “run-out” 
...Inerease Diamond Life... As- 
sure Greater Drill-Ability. ‘ 

Eveready’s Single-Unit Bit and 
Adaptor cuts out bit slippage... 
Stops Down Time from lost or dam- 
aged adaptor parts, as well as Down 
time because of wrong-size adaptor. 


You can 


Cut Your Drill Bill 


with Eveready Diamond Core Bits 


Thicker, stronger heavy-duty 
core barrels reduce barrel rup- 
ture to a bare minimum. Strict 
controls during each step in 
the manufacture assure uni- 
form, top-quality bits. 


Write today for the name of your 
nearest Eveready Distributor 


— EVEREADY. &8 |, 


EB-133 1104 UNION AVE. 


KANSAS Cl 
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(47) Stampings Inc., Rock I 
land, Ill., has introduced two ne 
larger Pow-R-Spade trenchers-+ 
Model 4200 which digs down to 4 
in. deep; and Model 7200, 72 ij 
deep... . (48) A completely ne} 
series of automatic reset time} 
designed to delay an operation 4 
to operate a circuit for a pres 
time after remote pilot action, 
now available from Paragon Ele 
tric Co., Inc., Two Rivers, Wis. 


(49) Atlantic Transformer C} 
Philadelphia, Pa., has announce 
a new dry-type distribution tra 
former. .. . (50) The Model @ 
timer for recording are time | 
constant voltage or constant {| 
tential welding machines has be 
added to the line of Arc Time 
corders, marketed by Arcair Cj 
Lancaster, Ohio. 


(51) Permacel, New Brunswi¥ 
N. J., has announced the develd 
ment of an improved cold weatk 
plastic electrical tape for w: 
splicing which can be applied af 
will stick at 0°F and remains flq 
: , 
ible at temperatures as low | 
—50°F.... (52) A complete ser} 
of spring-driven wall-box intery 
timers designed for commercil 
residential and industrial instal} 
tions, has been announced by 1} 
liance Time Controls, Inc., Raci} 
Wis. 


(538) Sola Electric Co. 
Grove Village, Ill., has annound 
the recent addition of a new o} 
door constant wattage mercy 
lamp ballast for H-36, 1000-w/i 
mercury lamps to their line,} 
mercury lamp ballasts. ... (@ 
A line of indoor and outdoor bj 
lasts, for mercury vapor lighti 
units, has been announced |} 
Wide-Lite Corp., Houston, Tex. 


(55) Edwin L. Wiegand (¢ 
Pittsburgh, Pa., has announ¢ 
their newly designed elect 
forced air bathroom heater, des 
nated CB-A, available for 120 
240 volts and in capacities of 7 
1500 or 2000 watts: 7. see(oGn 
combination hack-saw and dr 
known as Trades-Master, is 
available from Modern Mfg. ( 
Inc., Willow Grove, Pa. 


(57) Westinghouse Elect 
Corp., Lamp Div., Bloomfield, N 
has announced the production 
a new light bulb designed to | 
one-third longer than standard 
side frost bulbs. ... (58) Ar 
40-watt Lifeline fluorescent la 
has been announced by Sylva 
Electric Products, Inc., New Y¢ 


why you should 
specify SEALTITE 


... the flexible, liquid- 
tight conduit available 
in a wide range of 
sizes and colors 


Sealtite is the original flexible, liquid-tight conduit 
‘that gives maximum protection to wiring against 

oil, grease, water, dirt, chemicals, corrosive fumes, 
salt spray, weather. 


Installation simplified because there is no bending 
of rigid conduit ... Sealtite follows contours, con- 
nects outlets that do not line up. 


Longer service life because its tough polyvinyl 
chloride jacket over the flexible galvanized steel 
core resists conditions that corrode and destroy 
ordinary conduit...and absorbs damaging 
vibration. 


Complete range of sizes and types. U.A. listed 

under Underwriters’ Laboratories label service. 

E.F., extra flexible, meets Joint Industrial Con- 
ference requirements. H.C. used where high or low 

temperatures are encountered. C.S.A. for use where 
Canadian Standards Association approval is re- 
quired. In gray, black, white... many standard 
_ sizes... on reels, in cartons... at leading electrical 
_ wholesalers. 


SPECIFICATIONS 


INSIDE OUTSIDE Approx. Approx. 
Trade DIAMETER DIAMETER APPFOX. Feet Shipping Feet Shipping 


Inside per 
eel (ae) naa S)- pangeNd Std. 
(In. Min, Max, Min. Max, Diam. 

(Inches) 

-484  .504 .690__.710 
-622 .642 .820 .840 
-820__.840 1.030 1.050 
1.041 1,066 1.290 1.315 


1.380 1.410 1.630 1.660 


485.505 _.690 

: 640.820 
%__ 815.835 1.030 
‘fe 1 1.030 1.055 1.290 
Ts 1% Ma 1,395 1.635 


2 aes 2.045 2.350 
we 2.480 2.505 2.850 
3 3.070 3.100 3.470 
4 4.000 4.040 4.460 4.500 


3 

i. Get what you specify: The conduit you receive is 

ae itite only when it’s marked Sealtite and Ana- 
conda on the cover. For Sealtite Bulletin S-544, 
write to: Anaconda Metal Hose Division, Anaconda 
American Brass Company, P.O. Box 791, Water- 

i bury 20, Connecticut. 61-1895 


_~ANACONDA 


METAL HOSE DIVISION 


, 4 ae | [+4 
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BLACK & DECKER 


FULL GUARANTEE on all 
recommended repairs 


V NEW PRICE POLICY saves 
you money 


V FAST REPAIRS in 24 hours 
or less 


J GENUINE FACTORY 
PARTS made for your B&D 
tools 


V ALL REPAIRS MADE by 
tool experts 


V FREE REPAIR ESTIMATE 
on request 


OVER 100 REPAIR CENTERS. 
Check the Yellow Pages under 
“Tools Electric” or write for address 


of nearest service station. || Toots 
ELECTRIC 


Black & Decker: 


Towson 4, Md. 
QUALITY TOOL SERVICE 
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Catalogs, Bulletin 
and 
Engineering Dat 


(59) RESIDENTIAL EQUIPMENT. 32- 
page Catalog B-8291 entitled ‘““Wes- 
tinghouse Products for, Residential 
Builders” lists all of the many home 
products that can be supplied under 
the new Residential 


Corp. 


(60) FASTENING SYSTEMS. 98- 
page booklet entitled ‘Report on 
Holding Power in Concrete’ in- 
cludes illustrations of the holding 
power of Ramset fasteners, which 
were seated by both powder-actua- 
ated and hammer-in fastening tools. 
Olin Mathieson Chemical Corp., 
Ramset Fastening System. 


(61) ELECTROMAGNETIC CONTROLS 
and timing devices are described 
in 64-page Technical Catalog 19. 
Zenith Electric Co. 


(62) LIGHTING. 32-page Catalog 
No. 400 features Hy-Lite stress- 
spun concrete standards for road- 
way and off-roadway — lighting. 
American Concrete Corp. 


(63) SWITCHES. Four new switches 
—Type A, standard duty, treadle 
operator; Type B, heavy duty, 
treadle operator; Type C, heavy 
duty, side treadle operator; and 
Type D, mushroom button, foot or 
palm operator—are described in 
Booklet LO-91. Cutler-Hammer 
Inc. 


(64) LIGHTING FIXTURES Catalog 
No. 106, 64 pages, shows a com- 
plete selection of fixtures for every 
room, every area, indoors and out. 
Progress Mfg. Co. 


(65) CABLE LAYER is introduced in 
new folder with detailed descrip- 
tions of operations and features. 
Kelley Products Div., Crutcher, 
Rolfe, Cummings, Inc. 


(66) Limit SwItTcH. 4-page Bul- 
letin 102 describes and illustrates 
the details of construction of both 
the electrical and mechanical com- 
partments of the Type DM Machine 
limit switch. Clark Controller Co. 


(67) CORRIDOR AND NIGHT LIGHTS. 
Bulletin 106 describes cast alumi- 
num step, corridor and night lights 


Marketing ~68) INDUSTRIAL RELAYS. 4-pz 


Program. Westinghouse’ Electric 
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covering 63 designs in flush, sey 
flush and surface models in b 
incandescent and fluorescent lig 
ing. Hub Electric Co., Inc. 


Bulletin GEA-7323 discusses fi 
tures and advantages of 
CR120-E general purpose industy 
relays for controlling fractio 
horsepower motors and other li 
duty applications. General Elect 
Co. 


(69) SAFETY LAMP. 2-page bulle 
describes the KH safety lamp. 
new type of extension light feat 
ing a fluorescent tube sealed iz 
shock-absorbing, waterproof, p 
tic and rubber housing. K & 
Industries, Inc. 


(70) AMMETERS. 8-page bulle 
describes complete line of impro’ 
tong test ac-de snap-around 
meters. Columbia Electric Mfg. 


(71) STORE LIGHTING. 20-pi 
technical publication (TP-106) | 
scribes and suggests proper li 
sources, for effective lighting} 
various types of stores and in 
cific store areas. General Elec 
Co. 


(72) UNDERFLOOR RACEWAY. © 
log 12 contains product illus 
tions and information for correé 
specifying “‘Trenchduct” underfl 
raceway system and fittings. Whe 
land Electric Products Co. 


(73) ELECTROLUMINESCENT LAM 
“New Freedom of Lighting 
sign” describes the lighting 
electrical characteristics on the. 
plication of Panelescent elec’ 
luminescent lamps. Lighting Pi 
ucts Div., Sylvania Electric Py 
ucts Inc. 
(74). Two-Way Rapio. 20-p 
booklet entitled ‘““‘What You She 
Know About Two-Way Radio” 
swers questions of potential t 
way radio users concerning 

initial costs of installing a bi 
communications systems and } 
vides information on the preli 
nary steps required in filing fo 
FCC license. General Electric C 
munication Products Dept. 


| - and service that never stops. Drilling, 
finding, cutting, cleaning ... Black & 
lecker’s long line of power tools makes the 
istance shorter between the start and finish 
jfany job. All told, there are over 130 B&D 
ols and more than 3000 B&D accessories 
|. all sold by your Black & Decker distrib- 
tor. He offers you continued service, too, 
Single source for all your power tool needs. 
our paper-work costs are cut, transporta- 
On expenses trimmed and _ inventories 
Wered. You get quick catalog and price in- 
tation, fast adjustments and swift satis- 
tion. Black & Decker tools are sold by 
ding distributors everywhere. 


| Get your pick of power tools 


For sales or service, look in the Yellow [gee 


Pages of your telephone book under... & 


Black e Decker: 


CUTS MAN-HOURS TO MINUTES 


eat et ee ee ee ee se es ee ee ee om 


TuHE Biack & DECKER Mee. Co., Dept. 1203 
Towson 4, Md. (In Canada: Brockville, Ont.) 


O Please arrange for a demonstration of.--------.------.-------. 
O Please send me more information on-----------------.-------- 


dark places 
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In 


like this... 


Built-in locator bulb lights G-E switch handle when switch is OFF. 


G-E lighted hamdlle 
Silent Mercury Switches 
make your work stand out! 


Would you like an easy way to im- 
press customers — something spe- 
cial they can remember you by? 
_ Install easy-to-find G-E Lighted 
Handle Silent Mercury Switches 
in baths, hallways, bedrooms, 
basements and other places likely 
to be entered in the dark. And put 
in smooth-operating non-lighted 
G-E mercury switches every- 
where else. 

Homeowners like the conven- 
ience and complete silence of 
these General Electric switches. 


Builders like them as a low-cost 
sales feature. And you’ll like the 
way they save you call-backs 
(extra dependable: only one 
moving part!) 

Available lighted and non- 
lighted in single pole and 3-way 
—non-lighted also in double pole 
and 4-way. Specification Grade — 
15A-120V AC; 10A-125V T. U-L 
Listed ; meet Federal, REA speci- 
fications. General Electric Com- 
pany, Wiring Device Department, 
Providence 7, Rhode Island. 


Progress /s Our Most Important Prodvet 


GENERAL GB) 
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— contains a chart of average all 
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(75) RELAYS. New stock relay 
alog lists 249 different relays ay 
able for off-the-shelf delivery. 
neeraft Electric Co. 


(76) CABLE FAULT LOCATION. } 
bulletin tells the principles 
method for locating faults in ca 
and describes the new “Thum 
cable fault locator. Associated 
search, Inc. 


(77) MAGNETS. 12-page Bod 
No. LO-108 describes new ali 
num wound lifting magnets | 


lifting capacity in pounds for | 
the welded and bolted type 7 
nets. Cutler-Hammer Inc. 


(78) INSIDE TELEPHONE CABLE 
use in industrial buildings, hg 
and motels, homes and apart? 
buildings, (Type IC) is descr 
in new brochure containing a 
cation data. Anaconda Wire 
Cable Co. 


(79) SPEED DRIVE. Full design 

performance data on the Ele 
Drive, lightweight adjustable sft 
drive featuring patented to 
transmission and requiring né 
brication, is covered in two- 
bulletin. Electra Motors. 


(80) OIL-IMMERSED REACTORS)? 
page Bulletin GEA-6109A givem 
plication information and prdq 
features on series and shunti 
immersed reactors. General | 
tric Co. 


(81) ELECTRIC HEATING. A 
catalog of electric heating elem ia 
shows a wide variety of ne a 
improved heaters for the OEM Pi 
TruHeat Corp. “Ft 


(82) LAMP SOCKETS. 2-page 
Sheet No. 196 includes inform: 

on the new “12LT” Series 
sockets valuable in transillum) 
ing industrial flow charts, com 
cial displays, and military tray? 
aids. Micro Switch. 


(83) ELECTRICAL CONDUIT. Ri 
covers wrought iron electrical/® 
duit and contains informatio}? 
how wrought iron resists corrfi 
and fatigue, random lengths, 
vanizing and_ specification 


A. M. Byers Co. 


(84) CABLES. Compresto sé 
drop and secondary cables insuf 
with weather-resistant Hypal@ 
lasting colors for positive wir# 
identification, are described irpt 
36-page brochure. Olin Condum 
Metals Diy. 


: 


Yirength. .. Economy 
s+. Versatility 


This industrial building depends on structural steel for its rugged frame, and on steel 
conduit to minimize the hazard of an electrical fire when the building is completed. 


Steel conduit assures real protection against 
the hazards inherent in any electrical wir- 
ing system. It’s strong. Steel conduit can 
withstand mechanical damage both during 
and after installation. It’s durable, too. It 
does its job well with a minimum of main- 
tenance for the natural life of the building. 
Steel conduit is fully compatible with most 
building materials. It gives full grounding 
protection, and tends to confine short- 
circuit fires to within the conduit itself. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


INSTALL SAFETY... specify Rigid Stee! Conduit 


There’s Safety in Steel 


For over 50 years rigid steel conduit has 
provided dependable protection for wiring. 
And it still does. Ask your electrical dis- 
tributor for comparative details. Or check 
with leading manufacturers of steel elec- 
trical conduit, many of whom build their 
products from Bethlehem steel—EMT 
from Bethlehem steel sheet; rigid conduit 
from Bethlehem steel pipe. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 


OVER 


00 


SCAFFO LDS 


More than 1,000 major electrical contract- 
ing firms see eye-to-eye on Baker Scaffolds 
so there must be a reason—and, there are 
really several. A lot of time can go into 
scaffold set-up and moving as jobs progress 
—but, not when Baker Scaffolds are used. 
Set-up time is fast and large free-rolling 
casters (3 sizes and brakes optional) make 
moving easy. Platform height is adjustable 
in 3-inch increments—locks securely into 
place with positive spring-loaded latches. 


Baker Scaffolds are easily handled by one 
man both in setting up and in moving . 
yet they are strong because they are made 


of steel. No worry of damage common to , 


other metals—no light metal to crystallize. 
Baker Scaffolds look strong—stay as strong 
as they look. They transport easily and store 
in the same space as a stepladder. All these 
features add up to more profit on the job 
and that’s the payoff. And that’s why more 
than 1,000 of the largest electrical contrac- 
tors use Baker Scaffolds. That’s why you 
should use them, too. 


e 
Frviterature 


Now-—while it’s in your | eG 
thoughts, write for full facts on j/. 
Baker Scaffolds. 


BAKER 
SCAFFOLDS 


DESIGNED FOR PORTABILITY * BUILT FOR DURABILITY 


BAKER-ROOS, INC. 
P. 0. Box 892, Dept. + 623 Indianapolis 6, Ind. 


DISTRIBUTORS IN PRINCIPAL CITIES 
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(85) LEAD SHEATHS. 4-page Bul- 
letin 1142 entitled “Okonite Lead 
Sheaths Insure Long Service Life” 
describes exclusive “lead stabiliza- 
tion process” and the “Hill Stand- 
pipe” press filling method. Okonite 
Co. 


(86) IGNITRONS. Bulletin PT-57 
gives complete information on ig- 
nitrons in the highly specialized 
subject of capacitor discharge and 
crowbar service. General Electric 
Power Tube Dept. 


(87) HOUSINGS. 
162 shows custom application for 
stock explosion-proof enclosures 
and accessories. Adalet Mfg. Co. 


(88) LIGHTING INSTALLATIONS. Lu- 
minous wall and ceilings which now 
can be designed with molded plas- 
tic and anodized aluminum fix- 
tures are described in folder. Mor- 
ris Kurtzon, Inc. 


(89) AIR CONDITIONING. 6-page 
booklet entitled ““The Most Precious 
Thing in Your Home is Air” de- 
scribes the air handling and proc- 
essing stages of a Total Comfort 
System and illustrates how an ex- 
isting forced-air system may be 
converted. Westinghouse Air Con- 
ditioning Div. 


(90) Motor CoNTROL GEA-7236 
describes newly designed medium- 
voltage motor control with oil-im- 
mersed contactor for semi-hazard- 
ous and corrosive atmospheres as 
well as general purpose applica- 
tions. General Electric Co. 


(91) SWMMING POOLS. New series 
of specification sheets for major 
pool equipment products describes 
Slim-Lite “1,” a 12-volt underwater 
light, and the Ladda-Lite, a new 
combination ladder and light. Par- 
agon Swimming Pool Co., Inc. 


(92) PoLE LINE HARDWARE, house 
brackets, service mast kits and 
parts, and connectors are described 
in new Specifier catalog. Porcelain 
Products Co. 


(93) WIRE & CABLE SELECTOR. 
4-page Bulletin No. 6 contains in- 
formation for specifying high-tem- 
perature wire and cable. L. Frank 
Markel & Sons. 


(94) AIR CONDITIONING. 86 differ- 
ent air conditioning and heating 
products are described in 8-page 
folder. Chrysler Airtemp Div. 


(95) CONTROLS. 4-page Bulletin 
VT-3 describes the new Servojust 


4-page Bulletin 
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Series of motor speed controls. 
Pacific Indvstrial Controls, Inc. 


(96) SWwitTcHES. 12-page Catalog 
GEA-7239 describes complete IC- 
3012 line of general-duty and 
heavy-duty master switches. Gen- 
eral Electric Co. 


(97) FLUORESCENT LUMINAIRE | 
called the Herculiner is described | 

in 4-page Booklet B-8252. Westing- } 
house Lighting Div. } 


(98) Motors. Brochure F-2068 de- 

scribes new “1000” Series of hori- | - 
zontal motors in an extended range |. 
up to 1000 hp developed for the | 
larger frame sizes and heavier |- 
loads. U. S. Electrical Motors Inc. 


(99) LIGHTING. 40-page Catalog 
131 describes the new MARCO “Tl- | 
lumiline” collection of architectural | 
recessed incandescent lighting fix- | 
tures. Marvin Electric Mfg. Co. 


(100) INDUSTRIAL RECTIFIERS. De- I 
sign, application and selection data } 
on new general-purpose silicon | 
rectifiers are covered in 8-page 
Bulletin 6100-2A. I-T-E Circuit 7 
Breaker Co. i 


(101) SwitcHEs. Bulletin 22 de- | 
scribes line of unlighted pushbut- } 
ton switches for use in commercial- | 
industrial equipment, aircraft, mis- | 
sile guidance, and data processin 
systems. Micro Switch. 


(102) POWER CONVERTER. Data | 
sheet describes transistorized de-} 
vice which will convert 12 volts de | 
from car or truck to 110 volts, 60) 
cycles, ac for operation of portable! 
tools or other devices. Terado Co. 


(103) SERVICE ENTRANCE EQUIP-| 
MENT. Design data and sales’ fea-' 
tures of Type SF fusible service 
entrance equipment are detailed in} ~ 
20-page bulletin. Federal Pacific} 
Electric Co. if 


(104) Conveyors. Brochure F-2046)- 
describes the application of the 
U. S. Varidyne ac frequency vari-} 
able speed system to numerous con- 
veyor requirements. U.S. Electrical 
Motors Inc. 


(105) LUMINAIRE. Bulletin GEA-} . 
7243 describes new one-lamp fluo-| 
rescent luminaire with wood-pole 
bracket for “private lighting” pro- 
grams. General Electric Co. J 


(106) DRAWING FILEs. Catalog 1061) 
describes vertical and roll filing} 

equipment for all large sheet mate-} 
rials. Plan Hold Corp. 


$800 in 2 years. 

$1,200 in 3. 

Every penny of it in gas stations. 

{Of course, you have to have the right 
tuck.) 

yi, Volkswagen owners who do 25,000 

niles a year tell us their former trucks ran 

je em about $800 annually in gas alone. 

And that they cut this in half when they 


as 


changed to our Volkswagen. 

It isn't surprising. 

Almost all our trucks get over 20 miles 
a gallon. Some even get 30. 

24's average. 

(Regular gas, of course. A Volkswagen 
never touches the strong stuff.) 

But gas isn’t all you save on. 

Tires on Volkswagen Trucks go about 


©1962 VOLKSWAGEN OF AMERICA, INC, XxSUGGESTED RETAIL PRICE, EAST COAST, P.O.E.; $2,015 WEST COAST. 
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Some people save $400 a year right here. 


35,000 miles. 
And maintenance usually runs only half 
the cost you pay with standard trucks. 
Nor is this the end of the nice things. 
Our truck's only $1,895* to begin 
with. 
So you save a few hundred 
before you even get off the 
premises. 


OUR LAMPS LAST 
TWICE AS. 
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If you buy 


FLUORESCENT 


LAMPS... 


These little-known 
facts about lamp life 
can save you money 


Fluorescent lamps rated for 7500 
hours of life a couple of months 
ago have suddenly become 9,000- 
hour, 12,000-hour, 20,000-hour 
lamps... depending on whose ad- 
vertising you’re reading. 


If you’re confused, remember this: 


The published life ratings of all 
fluorescent lamps, including ours, 
are figures obtained in laboratory 
tests under optimum conditions. 
These conditions are almost im- 
possible to duplicate in typical 
lighting installations. 


Obviously, if you can’t duplicate 
the conditions, you’re not going 
to get the same results. This means 
that advertised differences in lamp 
life are nowhere near so important 
as they seem. 


What zs important is the way you 
maintain your lighting equipment. 


Keeping lamps and fixtures cle} 
is the best, and usually the ched 
est, way to get more light for l# 
money. 


So, the smart thing to do is to b' 

lamps that have earned a repui) 
tion for good value over the yed 
...and take care of them proper} 


Champion has been a quality lar} 
manufacturer since 1900 and hj 
been in the fluorescent lamp bu} 
ness since the very start of it. 


Champion Lamps are unconditio) 
ally guaranteed to be at least equ, 
to any other brand in life, init 
lumens, maintained light outpi) 
and economy of power consur 
tion. And our prices are definit 
competitive. 


For full details on Champi i 
Lamps, contact any Champion d 
tributor or write to address bele 


Specialists in Commercial and Industrial Lighting Since 1900 
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Different Systems 
‘in Same Conduit 


(QUESTION S40—In the past we 
Ihave been running thermocouple 
‘wiring consisting of tmstrument 
\signal leads, approximately 5 milli- 
‘volts in one conduit and instrument 
\eontrol piping, t-in. plastic tubing 
with 3 to 15 psi air supply im an- 
‘other conduit. The question is: Is 
\there any rule or reason why we 
cannot combine the thermocouple 
wiring and instrument control pip- 
ling in the same conduit? This re- 
sults in a savings of one conduit 
run. Has any reader come up against 
‘this situation before? If so, I would 
‘appreciate your comments.—C.D. 


[ANSWER TO 840—I can see no 
‘objection to running the plastic tub- 
jing and thermocouple wires in the 
{same conduit. Provided both fol- 
‘low the same general routing it 
|should be possible to save on in- 
{stallation and material cost. Where 
air is run alone the possibility of 
‘using copper tubing instead of plas- 
‘tic in conduit should be considered, 
because if the copper offers suffi- 
leient mechanical protection, as it 
‘does in normal installations, a con- 
\siderable labor saving is possible.— 
JAH. 

| ANSWER TO 
Tule against the use of one common 
‘conduit for instrument air and 
| thermocouple leads, but it may not 
{be practical. The low voltage or 
rather current in the thermocouple 
\leads makes them very sensitive 
‘against stray currents and fields. It 
is, therefore, common practice to 
run these wires in rigid conduit. 
Even if an air line in the same con- 
duit would not interfere with the 
‘thermocouple operation, how are 
‘you going to install it? There are 
no fittings, boxes and connectors 
available for such dual-purpose 
runs. Serviceability would also be 
ected. If such an installation 
‘would be practical, it certainly 
- have been done often and 


hardware would be available. Also, 
what trade is going to do the work 
for the air and electrical lines? 
The only savings I can suggest, 
3 the use of common brackets and 
ngers, which will support the two 
fferent raceways.—K.H. 


S40—There is no 


Reader’s Quiz 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. 


Checking 
Photoelectric Tubes 


QUESTION T40—In the applica- 
tion of photoelectric tubes in in- 
dustry, is there any way of check- 
ing these tubes in the field? What 
circuit should be used in checking 
these?—_V.S. 


ANSWER TO T40—The special 
testing facilities required to ade- 
quately test photoelectric tubes 
make it rather impractical to field 
test such tubes except by direct sub- 
stitution in the circuit unless the 
number of phototubes used is large 
enough to warrant the special facili- 
ties. 

There are so many variables to be 
considered in the testing of these 
tubes that substitution of a tube 
known to be good is probably the 
best method for field work. Some 
of the variables that affect the test- 
ing are the color temperature of the 
light source, the intensity of the 
light source in lumens, the size of 
the opening which directs the light 
on the phototube cathode surface, 
the type of tube being tested since 
the test parameters in many in- 
stances do not apply to different 
type tubes, and such other features 
as microphonic noise, dark current 


“and peeling and/or blistering of 


the cathode. 

The operating and test character- 
istics are usually available from the 
manufacturer for any particular 
tube. These characteristics should 
include the spectral response, wave- 
length, the type and strength of 
light source required for the test, 
the de anode test voltage to be ap- 
plied to the tube, the dark current 
to be expected at the test voltage, 
the output current of the tube in 
microamperes and the load resist- 
ance usually in megohms. 

The circuit to be used should con- 
sist of a de supply voltage, a load 
resistance of the order of megohms, 
a de microammeter, a light source 
of the correct temperature and in- 
tensity and an aperture to permit 
the light to impinge on the cathode 
surface as required by the test data. 
The output current is designated as 
microamperes output per lumen 
input for luminous sensitivity. The 
intensity of the light is usually less 
than one lumen and the aperture 
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For every question and every answer published we pay $5.00. 


opening is only a few tenths of a 
square inch. 

A few precautions must be ob- 
served in the use of phototubes. 
Some of these precautions are the 
use of shielded leads to guard 
against electrostatic fields, the 
elimination of leakage currents on 
the surface of the tube, the use of 
excessive voltage or current in a 
gas phototube because of the pos- 
sibility of a gas discharge occur- 
ring, the use of series protective 
resistors and care in using an ac 
supply voltage for a gas phototube 
since the peak voltage can exceed 
the safe value which would cause 
a gas discharge. 

In conclusion, the testing appears 
to be too involved for ordinary field 
work unless the number of tubes of 
the same type used and to be tested 
is quite large.—J.B.K. 


Capacitors 
for AC or DC 


QUESTION U40—What is the dif- 
ference between capacitors de- 
signated alternating current and di- 
rect current in construction fea- 
tures and applications ? 

Can the two types be inter- 
changed and if so, what are the 
limiting factors ?—J.B.K. 


ANSWER TO  U40—Generally 
speaking capacitors may be classi- 
fied into four broad groups on the 
basis of the dielectric medium em- 
ployed: 

a. Vacuum, air or gas 

b. Liquid 

ec. Solid 

d. Combined solid and liquid. 

Although a great many capaci- 
tors are suitable for use on both ac 
and de, reference in all cases should 
be made to the manufacturer for 
the characteristics giving full de- 
tails of the capacity, voltage, fre- 
quency and application. In general, 
the ac voltage rating of a capacitor 
is lower than the de voltage, and 
the frequency must also be taken 
into consideration as it additionally 
affects capacitance and losses. 

Electrolytic capacitors are defi- 
nitely not interchangeable as polar- 
ized types are dc only and the non- 
polarized types are intended for ac 
applications.—J.H.H. 
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“D> WESTINGHOUSE 
CROWN LINE 
USA... COOL WHITE F40CW/3. 
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* NEW 


6’ HIGH BASEBOARD \ 


* NEW — 
. WALL HEATERS 


* NEW 
INDUSTRIAL 
UNIT HEATERS 
(to 30 KW) 


E LecTrIC 
C omMFORT 


H EATING 
EXPOSITION 


AND 
SYMPOSIUM 


HOTEL SHERMAN 
CHICAGO 
MAR. 19-21, 1962 


MARKEL 


ELECTRIC PRODUCTS, Inc. 
Founded 1920 


BUFFALO 3, N.Y. 
Manufacturers of A Complete Line of 


Electric Heating Equipment 
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ANSWER TO U40—Polarized| 
trolytic capacitors are designe 
de applications only. Non-pola 
electrolytic capacitors are desi 
for ac circuits, and is the sar) 
connecting two de types bac 
back. The non-polarized or ac } 
are generally used for intermi) 
starting duty on ac capa 
motors. Thus the two types of} 
trolytic capacitors are not i 
changeable. 

While .other classifications 
pacitors will work on either 4 
de, care must be taken to avoil 
ing them beyond their design} 
ings. As an example, with ay 
paper capacitor, it is not good } 
tice to apply a 60-cycle rms voy 
of more than one-third the dd 


fore you use it in applications} 
will depart from its designated 
ing. To be absolutely correct, } 
sult the manufacturer of th] 
pacitor.—H.S. 


Can You Answer 


QUESTION B41—From some } 
neers, I heard that thermopl: 
insulated wires and cables ar! 
suitable for use on de circuits, | 
cially in warm and humid clin} 
Is it true that a minute electre 
action takes place which grad) 
breaks down the insulation? Ip 
not find any rule in the NE@ 
stricting the use of that ty} 
insulation to ac circuits only.~} 


QUESTION C41—Some tron 


being experienced with a numb) 
4-pole, compound-wound totalle 
closed de motors due to blackey 
or burning of every fourth con} 
tator segment, the markings 1] 
evenly distributed around the 
mutator. The commutator cof 
tions appear quite sound; the ff 
mutators have been skimme'j) 
and the brush positions checkec) 
the trouble persists. Can any re¢e 
suggest the cause, and a remed! 
J.L.W. 


QUESTION D41 —Having fov 
kva single-phase 2200-volt to # 
220-volt transformers, I wis 
have a connection to opera 
3-phase, 440-volt motor. Can 
be done ?—E.S.H. 


PLEASE SEND IN 
YOUR ANSWERS BY APRIL 
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Westinghouse announces a new 
motor-starter voltage standard 


— 2900 
— VOUS 


AmpGaArRvD: 2500 
Starter saves you hundreds 
of dollars on any 2300-volt 
motor application—up to 700 hp 


rst amacanenatnes benoromnaeanamtalte 


- @ Westinghouse - 
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stinghouse announces a new 
tor-starter voltage standard 


‘ntil now, 2500-volt motor-starters have 
ten the same size as 5000-volt starters, the 
me design as 5000-volt starters, and 
carly the same price as 5000-volt starters. 
‘Only a few components were different. 
therwise, all medium voltage starters 
ere made to the same basic design. 

But no more. Westinghouse has devel- 
ed a unique starter concept sence 
r 2300-volt motors. 

Safety? The basic goal in designing 
mpgard 2500 was to incorporate every 
nceivable safety feature for the protec- 
mn of personnel, the power distribution 
t m, motors, and the starter unit itself. 


assembly, and low-voltage control assembly are all- 
draw-out type for quick, easy inspection or removal. 


You can be sure... 


The unitized contactor assembly, isolating switch Ampgard’s compact design permits modular 


installation — one, two or three-high in a 
90” enclosure. 


A new design concept—component-to- 
component connections — eliminates all 
internal bus and cable. 

Installation and maintenance are simple. 
All components and connections are com- 
pletely front accessible. 

Ampgard 2500 starter is so small that it 
can mount overhead, on a wall, or two or 
three units can be stacked in 90” enclosures 
to form centralized motor control centers. 

Your Westinghouse sales engineer has 
full details and will gladly give you a com- 
plete product feature demonstration. Or 
write Westinghouse Electric Corporation, 
P.O. Box 868, Pittsburgh 30, Pennsylvania. 


ities Westinghouse 
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QUALITY 


FOR FEWER DOLLARS 
CHECK THESE 8600 LINE FEATURES! 


Increased ‘‘seeability” with high level 
lighting. Through re-designed lamp 
positioning, the 8600 Line offers new 
shielding angles up to 34°, providing 
better light distribution and greatly 
increased eye comfort. ' 


Fused porcelain enamel reflectors have 
turned-in edges. This exclusive 
Wheeler design prevents the collection 
of dust, lint, and moisture common to 
all fixtures with ‘‘out- 

turned” edges. Maintenance 

is easier. 


Upturned diffuser slots not 


‘only provide 25% uplight 


but promote free air circu- 
lation. This ‘chimney effect” 
is a self-cleaning action and 
enables the cooler lamps to 
give greater light output. 


Send today for new four-page color brochure 


Ww HY FE FE LL yh R R FE FL FE C if Bs O R Company * Division Franklin Research and Development Cor, 
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Fixture shown is the “V- 25” which 
has 30° shielding and 25% uplight. 
The “h=20 has: flat reflectors provid- 
ing 15° to 18° cross-wise shielding as 
well as uplight. The “‘P-30” has a plas- 
tic Krystalens offering almost total 
lamp shielding, while utilizing the up- 
light feature. 


All Series 8600 units are available with 

Slimline, Rapid Start, Bi-Pin, 800 and 
1500 ma lamps. Plastic pris- 
matic lenses, louvers and 
wire guards are among the 
accessories offered. 


Due to careful engineering 
and manufacturing ability, 
we are able to offer these 
units at extremely attrac- 
tive prices. 


MAIN STREET, 
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NEW . 
TWO-HIGH 


: E 
HIGH-VOLTAGE 
CONTROLLER 


necator tease spree Soa 


ale 


SpaceMaker is an Allis-Chalmers trademark. 


ne only real drawout 2- to 5-kv controller...with a 
ontactor you can get at, into, around...without tools 


This means no unbolting—no wires to unfasten. 

ie H a ” 
u rack the contactor to ‘‘disconnect position SpaceMaker | Controller Controller 
h the door closed. Open door. Roll contactor sorrollor es sR 
‘riage out. It’s that simple, that quick . . . and Two starters in 90” height Yes No No 


Drawout construction Complete Partial No 
Inspection? Lift out arc chutes and bar- Simultaneously disconnects all 


Line Line 


: six main leads (line and load) Only Only 
rs. Rotate pole pieces to fully expose contact Automatic shutters isolate line Yes Yes No 


ucture. Fuses? Lift them out, too. No tools, all “No-tool” inspection of contacts Yes No No 
Way. ff} SPACEMAKER control. First dramatic | racistunctent: flamevretardant Yes No No 

W achievement in high-voltage motor control in Contactor construction penne ele pnsie 
ire than a decade. To learn more about the many Overload relays visible from outside Yes No No 


st-cutting features, call your A-C distributor or 


oresentative. Or write Allis-Chalmers, Industrial ALLIS-CHALMERS 
uipment Division, Milwaukee 1, Wisconsin. 


Yes 


Lowest height, easiest access 


the only switchgear with fully isolated current transformers 


The front-accessible current transformers can be in- 
spected, maintained or replaced without exposure to 
any high voltage compartment. A-C metal-clad units 
are just 72 inches high — means eye-level instrumen- 
tation . . . shoulder-height accessibility of component 
parts. And the entire panel can be used for meters and 
relays. Maximum compartmentation and dead-front 
construction offer greater safety. Buswork and compo- 
nents arranged for easy addition of future units. 


a 


4.16 kv metal-clad equipment serving a 
west coast city. 


1. Separate compartments for 
current transformers. 


2. Full panel metering and relaying. 


3. Double-lock panel for 
operator safety. 


4. Easy service accessibility 
without dismantling. 


5. Glass polyester insulation 
throughout. 


6. Separate up-feed and down-feed 
cable compartments. 


7. Fully cast, trunnion-mounted 
potential transformers. 


You get rapid, one-stroke insertion of the circui 
breaker. The breaker has glass polyester insulation fo! 
highest impulse strength... the only self-locking pro 
tective barrier... four-bar linkage is mechanically} 
electrically trip-free. Primary disconnect fingers elimi 
nate use of garter springs, and are on the circuit breake’ 
for easy inspection. Both stored energy and solenoi€ 
operators are available. For more switchgear informa 
tion contact your nearby Allis-Chalmers office. 41 
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Questions on the Code 


Answered by: 


R. L. LLOYD, Electrical Safety Engineer, National Bureau of Standards, Washington, D. C. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


READERS are invited to submit questions regarding the National Electrical Code and its practical applica- 
tion to this Department. Questions are answered by the consulting editor whose initials appear at the end 
of each item. The views and opinions expressed are, in each instance, those of the individual consultant 
replying and are not necessarily those of his employers, of this publication or of a Code-making committee 
or panel on which he may serve in an official capacity. 


Water Pipes 
in Vaults 


May water piping pass 
through a _ transformer 


vault ?—T.S.H. 
A It is desirable to avoid hav- 
e ing any metal piping or duct 
system foreign to the electrical sys- 
tem in a transformer vault. Section 
450-47 of the NEC makes such a 
recommendation and further re- 
quires that no appurtenances of 
| such systems which require regular 
_maintenance be located inside the 
‘yault. Piping used for water to cool 
_the transformer or for fire protec- 
_tion purposes for the transformer 
| is, of course, acceptable.—R.L.L. 
| 


Service-Drop Connection 
Q The service-drop conductors 
° are dead-ended 1 ft above the 
service head. This is done to obtain 


code clearance for these conductors. 
However, these conductors are ex- 


tended without a break beyond the _ 


|dead ends and brought to a point 6 
in. below the service head. At this 
point they are tied in to the service- 
‘entrance conductors, keeping this 
‘point of connection 6 in. below the 
‘service head. Does this comply with 
: the code?—F.C. 


Yes. In Section 230-51 there 
: e is a statement reading as 
follows: 

“To prevent the entrance of mois- 
‘ture, service-entrance conductors 
‘Shall be connected to the service- 
‘drop conductors below the level of 
the service head, or the termination 
of the  service-entrance cable 
sheath.” 

: _ The latter part of this require- 
ment “. . . or the termination of 
‘the service-entrance cable sheath” 
applies when a_ service-entrance 
cable is installed without a service 
head. The first part of this re- 
quirement would therefore permit 
the construction as outlined. 

x 


a 


It should be emphasized that the 
service-drop conductors must be ex- 
tended without splice from the at- 
tachment to the dead end to the 
point of connection to the service- 
entrance conductors. In _ other 
words, the service-drop conductor 
must be in a continuous extension 
up to the point where it connects 
to the service-entrance conductors. 
The connection must also be below 
the level of the service head.— 
B.Z.S. 


Appliance Circuit 
Outlets 


Can a fixed appliance such as 

a small exhaust fan in the 
kitchen be connected to one of the 
required appliance circuits in a res- 
idence ?—W.J.M. 


The appliance circuits re- 
e quired in Paragraph 220-3b 
have long been considered to be in- 
tended only for the connection of 
portable appliances and as such are 
not intended to have any fixed 
equipment attached to them. How- 
ever, as the code wording refers to 
“the small appliance load” without 
stating whether it is portable, sta- 
tionary or fixed, there has been a 
difference of opinion as to the ap- 
plication of this requirement. 

With a proposal now in process 
to provide code definitions for port- 
able, stationary and fixed appli- 
ances, it may be possible to further) 
clarify this requirement in future 
editions of the code.—R.L.L. 


USE Cable 


Under Article 338, Service- 
* Entrance Cable, Types ASE, 
SE and USE, the definition in Sec- 
tion 338-1 states in part: ‘“Service- 
entrance cable is an assembly of two 
or more conductors—.” 
Since USE cable of the single- 
conductor type is available, can it 
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be used according to the code? And 
may such cable be run in multiple 
for a service entrance?—R.C.B. 


Although the definition of 
e service-entrance cable is as 
you state, Section 310-6 states: ‘“‘Ca- 
bles of one or more conductors for 
direct burial in the earth shall be 
Type USE, except the branch-circuit 
and feeder cable may be Type UF. 
Where single-conductor cables are 
installed, all conductors of each 
service, feeder, sub-feeder or branch 
circuit, including the neutral con- 
ductor, shall be run continuously in 
the same trench or raceway. Sup- 
plementary mechanical protection, 
such as a covering’ board, concrete 
pad, raceway, etc., may be required 
by the authority enforcing the 
code.” 

As a result of an apparent con- 
flict between Sections 310-6 and 
338-1, it is apparent that the defi- 
nition in Section 338-1 should be 
clarified. It is common knowledge 
that single-conductor USE cable is 
being used, and I’ have not heard 
of any resultant trouble or failure. 

In answer to the second part of 
your question, conductors in mul- 
tiple may be run according to Sec- 
tion 310-10, which reads: “Conduc- 
tors in Multiple. Conductors in 
sizes 1/0 and larger may be run 
in multiple provided they are of 
the same length and have the same 
circular-mil area and type of in- 
sulation. Where conductors are 
run in multiple, they shall be ar- 
ranged and terminate at both ends 
in such a manner as to insure equal 
division of the total current between 
all conductors that are involved.” 
—R.E.W. 


Weatherproof 
Enclosures 


Where the code requires that 

equipment enclosures be 
“weatherproof,” what type of equip- 
ment should be considered accept- 
able ?—T.A.C. 
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simple to selec 


15 to 1000 amperes 
in just four frame size 


E-100 F-225 J-400 
15 to 100 amperes 70 to 225 amperes 125 to 400 amperes 
240, 480 volts 240, 480, 600 volts 240, 480, 600 volts 


Double-barreled versatility! Featured on new F-225 and J-400 lines: inter- 

changeable trip models within each frame size permit change of rating even after 

breaker has been installed. Also available, fixed trip models where lower first cost 
is prime consideration. With G-E you zero in on specific requirements! 


204 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 


aa ae eS ee to ee ee 
“i . : 


and apply... 


K-1000 
125 to 1000 amperes 
fy 240, 480, 600 volts 


General Electric — 
Circuit Breakers 


Available from stock now! 


Now only four basic frame sizes cover every need 
from 15 to 1000 amperes. No more guessing games, 
no more confusion — selecting a circuit breaker from 
the G-E line is as easy as this... 


E100 LINE 15-100 Amp J 400 LINE 125-400 Amp 
F 225 LINE 70-225 Amp K 1000 LINE 125-1000 Amp 


This break-through in convenience is made possible 
by the new F-225 and J-400 breaker lines, which 
offer outstanding advantages like these... 


@ Ambient Compensation — A standard feature. 
Permits installation in ambients up to 50 C with- 
out complex derating. | 

@ Front Adjustable Magnetic Trip — Provides 
+ 10% accuracy at all settings, not just high 


or low. | 

@ Dual lugs — Suitable for copper or aluminum 
wire. 

@ Space saving up to 70 percent over equivalent 
old styles. 


Other features: field and factory installed accessories; 
NEMA 1, 1A, 3R, 4 and 5 enclosures; Hi-Break* 75 
models (75,000 ampere I.C.) Vu-Break* Models 
(visible contacts); and magnetic-trip-only breakers 
for special requirements. 


Easy to select, versatile, compact — all good 
reasons to specify General Electric circuit breakers 
for your next installation. 


* Trade Mark of General Electric Company 


GENERAL @@ ELECTRIC 
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~~ The term Re 

ied ITAC Ff E e defined in the code as “so 
constructed or protected that ex- 

posure to the weather will not inter- 


fere with its successful operation.” 
This means that a piece of equip- 
ment such as an enclosed switch, 

E L E C T R j C required to be weatherproof, should 
remain functional where subjected 

to rain, sleet, dry powdery snow, 

Er Oo O L S freezing temperatures, the heat of 
direct sunshine, wind and dust, or 
other conditions which occur locally. 
If snow or ice can form on the op- 
erating handle and prevent its nor- 
mal movement in switching, it 
would fail to comply with the re- 
quirements of being weatherproof. 
The enclosure should also exclude 
dry snow or dust if its entrance 
could result in electrical or me- 
chanical breakdown of the equip- 
ment. In the southern part of our 
country, raintight equipment is fre- 
quently considered acceptable due 
to the lack of snow and ice to inter- 
fere with the operation of the 
equipment. Equipment approved as 
“raintight” will exclude a beating 
rain, but may not prevent the en- 
trance of a dry snow blown against 
the enclosure, and may permit the 
operating handle to become blocked 
by the formation of ice around it. 
Equipment or fittings which are 
listed as “concrete tight” may not 
exclude water and therefore should 


3/8” Electric Drill, Type NU-DH 


When selecting power tools it will pay 


to consider the trouble-free Hitachi line, 


for they are backed by forty years’ 


experience as well as their famous not be considered as suitable for 

: é installation under conditions re- 
name, Hitachi produces 757% of Japan's quiring weatherproof equipment.— 
power tools, which are exported to RL. 


Southeast Asia, South America, and 
other destinations. 


Accessibility of 
Seal-Offs 4 


Q In the wiring for hospital 
operating rooms where all 
raceways are concealed in floors, 


Portable Electric Drills " Electric Bench Polishers cetlings or walls, is it a code re- 
quirement that seal-off fittings be 
Electric Bench Drills Electric Tappers accessible? If so, how may this be 
Portable Electric: Grinders ' Electric Screw Drivers accomplished?—R.H. 
Electric Bench or Floor Grinders Electric Nut Runners 
Toolpost Grinders Electric Nibblers A As far as I can determine, 
Angle Plate Grinders Electric Hand Shears oe the NEC does not have a re- 
Plentie lias quirement that the seals be acces- 
Hand Grinders . ectric Jigsaws sible. However, good engineering 
Electric Resinoid Grinders Electric Circular Saws and planning would certainly ad- 
Electric Sanders Portable Electric Planers vocate that they be accessible. 
Electric Orbital Sanders Portable Electric Blowers Where seals are cone tonal 
Electric Line Sanders Electric Drill Kit be necessary to replace conductagy 


at a later date. This would involve 
Portable Electric Polishers Drill Chucks finding the seal and removing build- 
ing finish to gain access to the seal, 
which could be a costly ordeal. To 


® ais hi Ltd avoid such an occurrence, all seals» 


should be accessible. , 
Accessibility may be readily ac 
complished by using plaster rin 


Torso Japan 
Cable Address: “HITACHY” TOKYO 


206 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 


p our catalog in Sweet's 


COMBUSTIBLE * 
CEILING 
a 


SRT RSIAS £00 OV CATO 


CORO SG SEF RECN, 


Day-Brite FAIRVIEW II—approved for 118-v, 4-ft. Rapid-Start Lamps. 


NEWS FLASH! 


\merica’s best-selling fluorescent fixture is now approved 
‘or Surface-mounting on any ceiling—even combustible*! 


\fter thorough testing, the Underwriters’ Labo- 
atories have listed the Day-Brite FAIRVIEW II 
is fully acceptable for surface-mounting on all 
»ombustible*, low-density, cellulose fiberboard 
eilings. This lets you combine the most econom- 
eal method of mounting fixtures with the most 
‘conomical type of acoustical ceiling, lowering 
)ver-all costs substantially. At the same time, 
jurface-mounting the FAIRVIEW II results in 
t cleaner-looking, more beautiful ceiling. 


The Day-Brite FAIRVIEW II now approved 
for combustible* ceilings is the: 


@ SAME BASIC FIXTURE 

e SAME SLEEK DESIGN 

@ FOR OFFICES, SCHOOLS, STORES 
Added value at no extra cost. For more informa- 


tion on the FAIRVIEW II, contact your Day- 
Brite representative listed in the Yellow Pages. 


*As defined by the National Electrical Code, Article 410-74 (b). 


DAY-BRITE LIGHTING, INC. 


6260 North Broadway, St. Louis, Mo., Tupelo, Miss., and Santa Clara, Calif. 


Amalgamated Electric Corporation, Ltd., Toronto 6, Ontario. 


Se 


No. 100. SP, 15 amp. 125- 
250V., 1 HP 120-240V. AC, 
normally off momentary 
contact switch. 1 amp. 
125V., % amp. 250V. DC. 


No. 71. SP, single circuit, 
lever switch . . . the thin- 
nest 6 amp. “T’’ 125V— 
3 amp. 250V switch of its 
kind—only 1%” thick. 


No. 90. 34 HP capacity, 15 amp. 
~  125V., 10 amp. 250V. toggle switch. 
SPST. Designed for AC operation. 
Also rated 20 amps. 125V AC non- 
inductive load. Choice of terminals. 
Also available in double-pole models. 


McGill lamp guards are built to with- 
stand rugged industrial service. Top 
quality assures a safe, dependable light. 
Over 100 different types available, includ- 
ing grounded, vaporproof and a variety 
of types of cages, handles and sizes. Most 
models available with handles and cords 
in yellow—the accepted safety color. Use 
McGill lamp changers for fast, safe re- 
placement of burned out or broken lamps. 


Available from your Electrical Wholesaler 


engineered electrical produets — 


Write for 

eS ® ee 
— Electrical 

\\ Specialties 

~ % Catalog 
precision needle roller bearings a No. 84 


McGill Manufacturing Co., Inc., Electrical Div., 450 N. Campbell St., Valparaiso, Indiana 


¢ 


7 
with blank covers at the location 
of each seal. Another method is to 
provide voids in the building con- 
struction with special covers made 
to match the building structure.— 
R.E.W. 


Transformer Installation 


We have a 6-story brick 
building which is used as a 
nurses’ home, to which they are 
building an addition. They propose 
to serve this building from a 312- 
kva, pad-mounted oil-filled trans- 
former, 13,200 to 208Y/120 volts. 
The transformer is fed wunder- 
ground in the 18-in. earth fill. The 
secondary comes out the bottom of 
the transformer into a junction box 
in the basement of the classrooms. 
This transformer is located in the 
outside corner of this L-shaped 
building and is 2 ft from the exist- 
ing building and 12 ft from the new 
building, which will have a plate 
glass front. | 
In the 1959 NEC, Section 450-25 
states that space separation shall 
be considered as a safeguard, but 
does not state any distance. How 
far should this be? 

Below is a diagram which I hope 
will clarify this question. 

There is a window in the old 
building which we propose to close 
with glass block. Will this be suffi- 
cient protection? Is 2 ft sufficient 
space from this glass block win- 
dow ?—C.G.D. 


: 


312-kva transformer 
/13,200- volt service! 


4Plate glass front 
B Concrete pad 


Basement class room 
SECTION A-A 


Existing window to be 
closed with glass block 


New building 


Plate glass front 


PART PLAN 


A In general the method you 
e show in your diagram would 


satisfy the code. While the ec 
itself does not give any definite 
value for separations, I feel sure th 
2 ft would be sufficient. 

I would like to make the follo 
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LOOK WHAT 
YOU CAN DO WITH A 
NEW SKIL ROTO-HAMMER 


10 other hammer does nearly as many jobs! 


} 


lake %” to 2” dia. masonry holes faster, at lowest cost with Skil Make big 1%” to 3%” dia. holes in reinforced masonry with Skil 
lercussion-Type Carbide Bits. Roto-Hammer drills while hammering! Carbide Tipped Core Bits. Roto-Hammer drills while hammering! 


lake holes as small as 1%” dia. thru wood into masonry with Skil Use as an electric drill. Insert Skil Chuck and do regular wood, 
ercussion-Type Steel Bits. Roto-Hammer drills while hammering! metal, masonry drilling. Roto-Hammer can drill without hammering! 


to all regular hammering such as channeling, chipping, demo- Make holes for anchors, expansion shields fast new way with 
ition work with Skil Hammering Tools. Roto-Hammer can ham- Skil “Flat-Tip’’ Carbide Bits. Roto-Hammer drills while hammering! 
ter without drilling ! 


fou're probably losing money if you’re not yet using Skil Roto-Hammers. 
Yant proof? Ask your Skil Distributor for a demonstration today. He’s listed 
inder ““Tools-Electric” in the Yellow Pages. Or write for Free 68-page Skil Catalog. 


kil Corporation, Dept. 180C, 5033 Elston Avenue, Chicago 30, Illinois. POWER WTOOLS 


Unretouched “after” photo 


shows S70 Me/ter 


at work in South Bend! 


al 


WINTER 1962: 


Here's pictorial proof of the promise, 
“No more snow to shovel” on walks, 
drives, ramps, shipping docks which 
are Sno-Melter equipped! Snow-free 
walk in front of modern McGann 
Securities Co. offices, South Bend, 
shows where electric Sno-Melters were 
installed months ago. 


SUMMER 1961: 

Installation Was Fast! 

As concrete crews poured and spread, 
electricians unrolled pre-assembled 
Sno-Melter mats right behind them. 


While concrete sections were leveled, 
well-tagged Sno-Melter lead wires 
were fed into pre-arranged junction 
boxes. Electricians were out of way by 
time top 14” of concrete was poured. 


See us at the NEMA Show, Chicago, Mar. 19-21 


basy-HEAT ..-. 


“Electric Snow Removal Equipment” 
Dept. ECM, New Carlisle, Indiana 


210 


ing comments which may be help- 
ful. It is noted that the transformer 
will be installed outdoors. However, 
it is quite possible that in case of 
a fire and resulting explosion the 
effect may be the same as if the 
transformer were installed indoors 
in a transformer vault. For this 
reason, I think it may be well to 
consider the adjacent building wall 
and also the proposed glass block 
closure in the light of the minimum 
requirements for the construction 
of the walls of a transformer vault. 
These are shown in Section 450-42 
and require: 

1. At least 6-in. thick reinforced 
concrete, or 2 

2. At least 8-in. thick masonry 
or brick, or 

38. At least 12-in. 
hollow tile, or 

4. At least 12-in. load-bearing 
hollow concrete building units. 

It should also be noted that this 
section permits other forms of fire- 
resistive construction provided they 
have adequate structural strength 
as required by ASTM Fire Test 
Standard E119. Off hand, I would 
suggest that you check with your 
local building official to determine 
whether or not the glass block will 
have the ecuivalent resistance. 

I would also suggest that you 
install a curb around the concrete 
pad and make it high enough to 
contain all of the oil from the trans- 
former. This transformer is over 
a class room, and in the event of a 
failure, it is possible to have this 
oil leak through into this class 
room. 

Also be sure and extend the con- 
duit lines well above the floor level 
so that no liquid accumulating on 
the pad will find its way into the 
room below.—B.Z.S. 


load-bearing 


Aluminum-F oil 
Insulation 


0 Recently I wired a house 
°* with non-metallic sheathed 
cable, using plastic-type ceiling 
boxes on a metal cross bar and had 
the job rejected by the inspecting 
authority, which by the way is un- 
der law to recognize and comply 
with the latest code requirements. 
The job was rejected because the 
owner installed aluminum-foil tn- 
sulation in the ceiling and planned 
to use 3-in. sheet rock over the 
aluminum-foil insulation. The in- 
spector rejected the job on the 
grounds that aluminum foil ts the 
same as metal lath and the holes 
around the sheet rock could be cut 
larger than the box allowing the foil 
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a? Ae 
to fall into the fixture canopy an 
becoming energized, therefore th 
boxes should be metal and grounded 

However, I contended that th 
aluminum-foil insulation behim 
3-in. sheet rock does not constitut 
a metal ceiling, and if so, the plas 
tic boxes comply with the code re 
quirements. I quoted Sections 336 
12, 370-3, and 410-93, Eauceptio 
No. 1. 

Therefore, I am asking you t 
give me your ideas along these lines 
—J.M.H. 


E This question has been o 

e great importance to the in 
spector for many years, and he ha 
had quite a bit of experience wit! 
this problem. 

Many years ago when the use 0 
metal-lath ceilings, etc., was firs 
being used the inspector permitte 
the use of ungrounded systems, i 
the metal lath was cut away at leas 
3 in. all around the box. After thes: 
installations were completed it wa: 
found in many cases that the in 
stallations showed grounds. Afte 
tracing through the system it wa: 
found that the plasterer had rein 
stalled the metal lath after it hat 
been cut away so as to provide ; 
proper seating for his plaster ant 
also a tighter gripping of thi 
plaster around the outlet box. Ai 
a result, many inspectors require 
the grounding in all cases of thi 
metal outlet boxes whenever the) 
were installed in metal lath ceilings 
etc. 

If non-metallic outlet boxes ar 
installed then it is quite possibli 
to get complete isolation of thi 
lighting fixtures, outlet boxes, ete 
from the metal lath ceiling, ete. Si 
with proper care it is possible 
install non-metallic boxes and N 
sheathed cable so as to avoid th; 
use of grounding conductors in th) 
wiring system. 

The use of the aluminum foil pre 
sents quite a similar case. It doe) 
seem far fetched to assume that t 
aluminum foil will work its way ii 
between the cracks in the shee 
rock and thus establish an electri 
cal contact between the aluminum 
foil and some live part within thi 
fixture. In my opinion, however, 
don’t think the outlet boxes wo 
necessarily have to be of the metal 
lic type so that they may Db 
grounded. Since the boxes are im 
stalled it would seem that runnin} 
a separate grounding conductor $ 
that it would pick up the variow) 
metallic lighting fixtures and othe 
metallic exposed surfaces attache 
to this system would satisfy cod) 
intent.—B.Z.S. 


ROYAL 


FIRST WITH THE MEN 
WHO USE THE MOST 


. .. because no other source of flexible and portable 
cord and cable makes the right construction so easy 
to get. For, the Royal family of quality products is 
reliably made, responsibly distributed, realistically 
priced, readily available. 


ROYAL ELECTRIC CORPORATION, PAWTUCKET, RHODE ISLAND 


B.EGoodrich 


This conduit is Kraloy Rigid PVC Con- 
duit manufactured of Geon by Kraloy 
Plastic Pipe Company, Santa Ana, 
California. Like the conduit, fittings are 
unplasticized PVC. B.F.Goodrich Chemi= 
cal Company supplies the rigid Geon vinyl. 


Conduit made of rigid Geon has 
UL-approval for underground service 


The manufacturer of this conduit has obtained half that of lightest-weight metal. Solvent welding can 
Underwriters’ Laboratory approval for underground in- eliminate threading. Joints are permanent, clean, water- 


stallations. Conduit of Geon vinyl is ideal for such proof. Wire pulling is far easier because inner walls are 
applications, since it follows ground contours without extra smooth, and stay that way. 
costly grading. Rigid vinyl conduit has plenty of impact : 


resistance to take earth or other shocks and is easy to Vinyl won't support combustion and is non-sparkimg 


handle and anetall —these are more of the reasons Geon helps this manu- 

Geon makes the conduit resistant to corrosive soil facturer explore new applications. Rigid Geon ‘malay 
conditions—it is not affected by concrete, in which it excellent pipe, too. For more facts, write Department 
will often be buried. No coating is needed. It is not AL-2, B.F.Goodrich Chemical Company, 3135 Euclid 
subject to electrolytic action. Avenue, Cleveland 15, Ohio. In 


The installation story is even better. Weight is cut to Canada: Kitchener, Ontario. 


B.EGoodrich Chemical Company 


a division of The B.F.Goodrich Company 


“80 Us war OFF 
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Grounding Metal Plates 


QO On a recent installation I in- 
® stalled chrome-finished metal 
switch and receptacle plates. The 
wiring method is 2-wire non-metal- 
lic sheathed cable. The installation 
was rejected with a note stating, 
“Change metal plates to meet 
code.” 

What is required to meet code 
with reference to the faceplates 
used ?—B.H. 


A In Paragraph 410-95 (a), 
e the following statement is 
made: ‘“Ungrounded metal lighting 
fixtures, lampholders and faceplates 
shall not be installed in contact 
with conducting surfaces nor with- 
in 8 ft vertically or 5 ft horizontally 
of laundry tubs, bath tubs, shower 
baths, plumbing fixtures, steam 
pipes or other grounded metal work 
or grounded surfaces.” 

If the metal plates are installed 
within the areas defined in Para- 
graph 410-95 (a), they must be 
grounded in an approved manner, 
or they should be replaced by non- 
metallic plates.—R.E.W. 


Underground Service 


We have a question concern- 

ing wnderground services, 
which are placed under a concrete 
floor slab in an industrial plant. 
Section 230-45 of the NEC con- 
siders conductors in conduit or duct 
placed under at least 2 in. of con- 
crete beneath a building to be out- 


side of the building. Recently, we ~ 


proposed to install four 500 MCM 
USE conductors underground from 
an outside transformer pad to a 
service distribution center, located 
150 ft inside of the plant. We pro- 
posed to install the USE conductors 
in a 12-in. trench where the con- 
ductors would run under the build- 
ing. We would then backfill the 
earth to protect the buried conduc- 
tors. Then a 6-in. concrete floor 
slab would be poured over the entire 
area. Where the USE cables had to 
emerge up through the slab, we spe- 
cified that the conductors be pro- 
tected by rigid metal conduit from 
the lowest part of the ditch to the 
Service equipment above. We were 
told by the local inspection author- 
ity that this proposed installation 
could not be approved, because 
Section 230-45 did not consider the 
USE conductors to be outside of 
the building unless they were 
placed in a continuous conduit or 
duct system. 


COURTESY OF DETROIT HISTORICAL MUSEUM 


We'll dance to any tune 


You set the beat—we’ll keep in step. Perhaps you want a complex 
special wiring enclosure, designed, built and delivered fast—or 
prompt shipment of large stocks of JIC wireways, fittings and en- 
closures from a warehouse in your area. If this is your tune, you'll 
get quick response from Keystone. We have all styles, shapes and 
sizes of wiring installation equipment, ready for delivery—plus a 
complete design and build service for special jobs. Just call the tune. 


Custom Cabinets Wireways & Fittings Nema 12 Enclosures Pushbutton Enclosures 


KEYSTONE 


MANUFACTURING COMPANY 


DIVISION OF —#7 lis INDUSTRIAL CORPORATION 
23330 Sherwood Avenue ° Warren, Michigan 


& 
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No. 2-FA— 
Automatic 
fast charge 
emergency 


battery « 
Manual fast 
charge units 
available* 


No. 7OOA—2000 ft. beam 
e Large and small bulb « | 
Four No. 6 batteries* ‘ha 


No. 408F—Steady or flash- 
| ing flare ¢ Also transistorized 
models* 


| Lights the Way to a Better Job 
Powerful Bic BEAM hand lamps, 
flares and emergency lights fit every 
requirement! Finest quality .. . 
American made. 


on lamps and accessories 


No. 1711C—POWERHOUSE 
e 2000 ft. beam « 2 bulbs « 
Clamps on. 72 V. battery* 


No. 1000—Most powerful— 
2500 ft. beam e 2 bulbs « 
9 V. battery* 


{ 
| 
| *WRITE FOR CATALOG 
| 
| 


U-C-LITE Mfg. Co. ‘chicage22 
Canada: Bernard Marks & Co,, 32 Alcorn, Toronto7 


a’ 164—1500 ft. ray © 
Sealed beam bulb and red 
flasher* 


No. 2-75— 
LIFESAVER 
e Low-cost 
emergency 
light ¢ Dry 
cell battery 
e 5 hours 
continuous 
operation* 


—--—-——4 


No. 211—1500 ft. beam « 
2 bulbs ¢ Two 6 V. batteries, 
1130 | one as spare* 


You can SEE [T’S 


One look tells you that these holding and fastening 
fittings will install quicker, easier 


Pat. No. 3,016,220 


SNAP-STRAP FOR 
RIGID CONDUIT 


CONDUIT 
HANGER 


These are only a few of Blackhawk’s 
complete line of quality holding de- 
vices designed to give you fast, easy, 
accurate installation in any wiring sit- 
uation. 

Each fitting is carefully engineered to 
assure you of top quality and years of 
trouble-free use. Compare Blackhawk 
with other fittings — you can actually 
see the difference. 

At Blackhawk, the smallest fitting is 
designed to specifications as exacting as 


lackhawk 
$ " [adustries 
Ed 
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SNAP-STRAP FOR 
THINWALL CONDUIT 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 


Pat. No. 3,016,220 


ONE-PIECE 
BOX SUPPORT 


BEAM CLAMP 


those of larger, more complex electrical 
equipment. 

With Blackhawk you can see the dif- 
ference — in the part and in the job it 
does. Your reputation for quality work- 
manship depends on the quality of the 
products you sell — and when it comes 
to quality you can see it’s Blackhawk. 
Next time you need holding and fasten- 
ing fittings, buy Blackhawk and see 
for yourself. 


re 


It seems to us that burying th 
USE cable 12 in. below the grace 
level in addition to a 6-in. concrei 
slab should offer sufficient prote 
tion to satisfy the intent of Sectic 
230-45. We would be interested 1 
any comment you may have to offe 
concerning this  controversy- 
R.E.M. 


The answer to this will hay 
e to be found in other section 
of the code. First referring to Se 
tion 230-32(a) it will be noted tha 
all underground conductors shall } 
protected against physical damag 
by being installed in: 
1. a duct, or 
2. a conduit, or 
3. a cable or one or more cor 
ductors approved for th 
purpose, or 
4. by other approved means. 

Furthermore in paragraph (¢ 
of Section 338-1 it will be note 
that USE cable is not required t 
have inherent protection from m¢ 
chanical abuse, so in effect, to com 
ply with Section 230-32(a) ‘th 
cable must be installed in a duc 
or conduit to protect it from me 
chanical abuse. 

It should also be noted that Sec 
tion 230-45 is very specific in it 
requirement that. the service-en 
trance conductors, and this include 
all types, shall be installed in con 
duit or duct. 

True enough, 6-in. of concret 
and the depth of burial of the cabl 
below the grade level offers suffi 
cient protection from physical dam 
age during a static condition, ie. 
as long as the installation is no 
disturbed. But considering a 
many installations throughout thi 
country wherein there are continua 
alterations, changes, additions, ete. 
brought about by maintenance, op 
erational and _ extension ‘ worl 
within these plants, we are sub 
jecting these inherently unpro 
tected cables to possible physica 
damage. These alterations in man} 
cases require the removal of th 
concrete slabs, etc., leaving thi 
cable exposed to possible physica 
damage. There are cases on recoré 
where such installations withow 
the additional protection of thy 
duct or conduit have resulted it 
damaged cables, and in some cases 
have caused injury to persons com 
ing in contact with such cables. 

The intent of 230-45, in my opim 
ion, is to offer protection not only 
for the initial static state of the im 
stallation but in a very large meas: 
ure to offer further protection 
such times when this static prot 
tion has been removed.—B.Z.S. 


: 


ETERING SYSTEMS 


CROSS 
BUISED 


TOGO UP QUIGKY 


SAVE 


TIME, WIRING, WORK! 


Specify I-T-E! These famous-quality Metering Systems are com- 
plete devices! 1-T-E does the cross-bussing in the plant so you 
don’t have to wire on the job! Result? Faster installation . . . lower 
materials cost ... plus a remarkable savings in time! INSTALLA- 
TION IS SIMPLE: You merely wire in service to the switch... 
and wire out from the breakers! Get full details. Write I-T-E Circuit 
Breaker Company, Walker Division, 125 Bennett Street, N. W., 
Atlanta 9, Georgia. Ask for Bulletin 761. 


I-T-E CIRCUIT BREAKER COMPANY 


WALKER DIVISION 
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ACKERMAN-JOHNSO 


“Giant Grip” TOGGLE BOLTS 


The Dependable 
Low-priced Fastener 


| 


installed 


JShows “Giant Grip” 
“NOTHING HOLDS AS WELL AS ACKERMANS” 

Newest in anchoring devices . . . provides a highly efficient means of attach- 
ing Electrical and Plumbing Fixtures, Kitchen Cabinets, Mirrors, Shelf Brackets, 
etc., to tile or other hollow, or thin wails. When drawn up tight, bolt is always 
under tension; making it unnecessary to retighten bolt if any shrinkage of 
materials occurs. Sturdily built . . . 3 popular sizes . . . low-priced! 
TOGGLE BOLTS AVAILABLE SKIN-PACKED 


FOR BETTER MERCHANDISING 


SPEED INSTALLATION = REDUCE COSTS! 


INDENTED CRIMP 
FOR GREATER RESISTANCE 
TO PULL-OUT 
VOID FREE 

CONNECTION 


NOW 
AVAILABLE 
- IN 
81 SIZES 


SHERMAN 
UNI-CRIMP 
LUG 


SHERMAN HAND CRIMPING TOOLS 


y 


H. B. SHERMAN MANUFACTURING CO., BATTLE CREEK, MICHIGAN 


Portable or bench mounted for fast, easy instal- 
lation of money-saving Sherman terminal lugs. 
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Fuse Reducers 
Are fuse reducers recognize 


e 

Q for use in a safety swite 
where an oversized switch has bee 
selected to provide adequate horse 
power interrupting capacity ?— 


T.M. 
A The National Electrical Cod 
e contains no provisions con 
cerning the use of fuse adapter 
nor does it contain any prohibitio1 
against their use. It is up to th 
local inspector or inspection author 
ity having jurisdiction to accept o 
reject the use of fuse adapters. Be 
cause the fuse adapters permit us 
ing smaller sized fuses, they ar 
considered by many inspectors t 
thus provide greater safety.—R.L.L 


Length of 
Service Run 


QO The electric service to ¢ 
- building is overhead conduc 
tors. Outside metering equipmen 
is secured to the wall of the build: 
ing, using a conduit riser with serv: 
ice head from the meter box to the 
point of connection of the service 
drop and a conduit raceway from 
the meter box to the service equip: 
ment inside the building. All race- 
ways and conductors are approved 
size and material. ie 
What is the maximum distance 
allowable between the meter 7 
and service equipment?—R.L.P. 


A Your question is not specif 
e cally answered in the code, 
this is an installation that requir 
judgment on the part of the im 
spector who must consider the na- 
ture of the individual installation. 
Paragraph 230-70 (b) states: “The 
disconnecting means shall be lo- 
cated at a readily accessible point 
nearest to the entrance of the con- 
ductors, either inside or outside the 
building wall. See Section 230-45.” 
Section 230-45 states: “Conductors 
in conduit or duct placed under at 
least 2 in. of concrete beneath a 
building, or buried in 2 in. of brick 
masonry or in concrete within a 
wall, shall be considered outside the 
building.” 
There is a fineprint note follow- 
ing Section 230-44 as follows: 
“Service -entrance conductors 
should not be run within the hollow 
spaces of frame buildings unle 
provided with overcurrent prote 
tion at their outer end.” 
In many areas your question i 
covered by local requirements wi 


This mark tells you a product is made of modern, dependable Steel. Cp) 


Electricity at any voltage is a powerful force, and it must be contained by a strong raceway system for maximum safety. 
Steel conduit gives that strength—to withstand sudden power surges and overloading from the inside; impact and rough 
handling from the outside. Rigid steel conduit contains internal damage and protects conductors, insulation and wires 
from external damage. 

~ Steel conduit offers additional safety because it gives a grounded metallic system, so induced currents are drained off 
without danger. It is simple to wire and rewire, so circuits can be serviced and changed quickly and easily. It is easy to 
install, requires few tools, and is easy to bend, cut and thread. It can be installed indoors or out, in dry or wet locations, 
concealed or exposed, in any hazardous location under all types of atmospheric conditions. You can even bury steel 
conduit, or run it through or along concrete, without organic covering. For strength, economy and long life, specify 
time-tested rigid steel conduit. USS and NATIONAL are registered trademarks 


America’s leading Steel pipe manufacturer supplying America’s foremost conduit manufacturers 


National Tube 
Division of 
United States Steel 


Columbia-Geneve Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


a a a specified distance that an unpi 

40 to 200 amp SEC installations aan Use | tected conductor may be install 
inside of the building. In sor 
areas, local authorities require ; 
outside weatherproof switch — 
breaker at the metering equipmer 
This requirement is in line wi 
the fineprint note. The above is 
common practice in our area ( 
low-rent housing projects of 2- a1 
3-unit apartments. On many | 
CF a i a = these projects approved weathe 
fittings or kits to speed the Job! proof service switches or breake 
are installed directly under the ou 
side metering equipment with 


The result will be an economical, trouble-free -switch or breaker for each apar 


installation ... from the most complete line of ment. From this switch or breake 
: Z f vee) a feeder runs to a distributic 
cable fittings available today. Sizes include panel in each apartment. 

4/0. You'll save, too, on M&W Mast Kits and The code does not specify a max 
pre nea eee mum distance, and it is always at 
Fittings in sizes from 114” to 4” conduit risers. visable to check with local author 
ties prior to bidding or the star 

Send now for Catalog EF-61. ' ing of an installation—R.E.W. 


Identification of Taps 


| . Mier: the ar mean 

dentifying the tap cor 
The M. &W. ELECTRIC MFG. CO., Inc. ductors tebe cuxillpgh oa a 
EAST PALESTINE, OHIO ee a ae (ec) of Se 
tion -8 ?—MS. 


Any permanent markin 
“He which adequately identifie 


NEW! Li Ba = FLEX: and will not injure the conductor 
7 can be considered acceptable. Com 
Te ar mon methods used consist of (a 
fibre di t d with the identi 

FLEXIBLE VENTILATED CONDUIT | destin te tied to ‘the conduc 

> . . . the labor-saving, copper saving, ver- | (b) adhesive backed labels wrappe: 


é F 3 around the individual conductors 
satile Ventilated Cable Suspension System! (c) adhesive. plastic (ean ann 


for marking with hand-operate: 
marking machine and, (d) adhesiv 
tape suitable for pencil marking— 
R.L.L. 


| CHECK THESE 
ADVANTAGES: 
%* No Installation Equipment Needed! 
% Saves Time, Cuts Labor Costs! 
% Designed for Flexible or Rigid Use! 
% Outperforms Old-fashioned Methéds! 


%& Full Free-air Ratings Possible! : or] 


Unique, lightweight LINE-FLEX offers obstacle-avoiding flexibility in one 
plane and non-sag rigidity in the other! Requiring NO special equip- 
ment, tools or training to install, it can be used in’ non-supported 
rigid lengths of up to 14 ft., or in catenary applications of up to 400 ft. 
INSTALLS IN UP TO 25% LESS TIME! Several hundred feet of cable | 
may be pulled through up to three 90° bends by a 2-man crew without . 
damage or distortion. AND—the free-air ratings obtainable mean even | 
bigger savings! 
Available in 2”, 3” and 4”-dia. Galvaneal or Stainless Steel; full line | 


of fittings and accessories. WRITE FOR CATALOG. | ACTIVE IN FLOOR discussion at Wester 
Section, IAEI, Code Problems session wa 


DIVISION. OF | visitor M. S. Parmley, Houston, Texas 


LINE - Fy FS PERFECT-LINE rc. CORP. Emmi maele aici 


HICKSVILLE, NEW YORK Chanter: 
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Dodge Reports help you gain 


Electrical contractors score more often using 
Dodge Reports. With the advance new project 
information in Dodge Reports, you can spot open- 
ings faster — find jobs before your competition. 

_ To help you call your plays most effectively, 
Dodge gives you the details every day on just the 
types of jobs you want to go after...for just your 
area. 

You can concentrate on the business that looks 
best to you... leave the rest to competitors who 


: 


DODGE 
reports 


CORPORATION 
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ground against rough competition 


don’t have this advantage. To get the full details 
on Dodge Reports, return this coupon today. 


ELECTRICAL CONTRACTORS! — WRITE FOR FREE BOOK 


ae ees ee eee eee 


F..W. Dodge Corporation 
Construction News & Statistics Div., 
119 W. 40th St., N. Y. 18, N. Y. 


I'd like to receive your free booklet, | 
“How Subcontractors Get More Work 


How 
SUBCONTRACTORS 
GET MORE WORK 


in New Construction” and details on | In EW 


CONSTRUCTION 
teed 


how Dodge Reports can help me in- 
crease volume and profits. 


Name 


Company Title 


Address 
a ee ee 


Bae oe See) eee 


City Zone State 


ECM-32 
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Prefabricated Houses 
Q In the area that I serve as 
* electrical inspector we have 
had many prefabricated houses 
erected. The electric wiring in 
these houses has been partially in- 
stalled at the plant where the pre- 
fabrication of the buildings was 
done. In most instances this wiring 
does not conform to our local stand- 
ards or the NEC. 
Does the code have any special 


provisions for such buildings?— 
J.H. 


wie No. Reference is made to 
Article 390 of the code, 
which is very short, and for your 
information I am quoting the entire 
article. From Article 390 you can 
readily see the wiring in prefabri- 
cated buildings does not receive 
any special consideration or varia- 
tion over that of a building erected 
and wired on the site. In our area, 
local requirements for such build- 
ings would either be met or the 
installation would be _ rejected, 
which, in most cases, would mean 
that electric service would not be 
connected to the building. 
“Article 390—Prefabricated 
Buildings 

“390-1. Scope. The intent and 
purpose of the following sections is 
to define approved methods for the 
wiring of prefabricated building 
sections, panels, or units designed 
for later erection or assembly as 
integral parts of buildings whether 
wired in the process of manufac- 
ture or at the site of erection or 
assembly. 

“390-2. Wiring Methods. Only 
wiring methods recognized in this 
code shall be used. 

“390-3. Code Provisions to Ap- 
ply. The provisions of this code 
shall apply for the type of wiring 
method used and the type of con- 
struction employed.”—R.E.W. 


Service Equipment 
Accessibility 
A local chapter of a fra- 


Q. ternal organization is build- 
ing a meeting place in our town. 
This building is of masonry con- 
struction with a full-size basement 
with only one entrance to the base- 
ment; this entrance is located at 
the rear of the building. The main 
floor of this building has a main 
entrance at the front at street level, 
with an emergency exit near the 
rear on the opposite side of the 
building from the basement en- 
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DEBATING A NEC RULE at the recent 
IAEI Eastern Section annual meeting are 
(L-R) M. Lounsbury, NYBFU inspector, 
Albany, N. Y.; G. J. Best.ey, chief —in- 
spector, NYBFU, Albany; and C. L. Kelly 
Sr., chief ee inspector, BOP Os Conn. 


trance way. There is no ane 
or opening between the main floor 
and the basement. It is planned at 
a future date that a part of the 
basement will be converted into of- 
fice space to be rented. At present 
there will be one office located in 
this basement with electric service 
being furnished from the main 
service of the fraternal organiza- 
tion. 

Will service equipment located in 
the basement meet code require- 
ments where it is known that the 
one entrance door to the basement 
will be kept locked? For a person 
to reach the service equipment from 
the main floor of the building, a 
distance of over 150 ft would have 
to be traveled and the door to the 
basement unlocked, as well as a 
door in the partition wail inside the 
basement, before reaching the 
means of disconnect for the service 
equipment.—F.R. 


My answer is that it does not 

meet code requirements, and 
I base this opinion on Paragraph 
230-70(b), which states that “The 
disconnecting means from service 
conductors shall be located at a 
readily accessible point nearest to 
the entrance of the conductors, 
either inside or outside the build- 
ing wall.” Under the definition of 
“readily accessible’ mention is 
made of accessible. Under the defi- 
nition of “accessible” in Article 
100 as applied to-equipment, the 
following is recorded: “Admitting 
close approach because not guarded 
by locked doors, elevation or other 
effective means.” 

It is also a requirement that each 
occupant have access to his discon- 
necting means. Therefore, the loca- 
tion of the service disconnecting 
means shall be in an accessible loca- 
tion for offices mentioned, as well 
as the main floor of the fraternal 
organization.—R.E.W. 
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Circuit Voltage 
in Dwellings 
In a dwelling occuwpan 


Q. which is fed from a 3-wi 
115/230-volt service, is it permi 
sible to place fixtures, lampholde 
and appliances on 230-volt circuit: 
—J.M.H. 


A In a dwelling occupancy, 23: 
e volt branch circuits cann 
be used to feed either fixtures 
lampholders. These are specifical 


-prohibited in paragraphs (a) ar 


(b) of Section 210-6. The only a 
pliances which are permitted in 
dwelling on 230-volt circuits a 
(1) permanently connected appl 
ances, (2) portable appliances ¢ 
more than 1,380 watts, and (¢ 
portable motor-operated appliances 
of t-hp or greater.—R.L.L. 


NEC Official 
Interpretation 


An interpretation of a section « 
the National Electrical Code he 
been released by the National Ele 
trical Code Committee of the N: 
tional Fire Prevention Associatio: 
The subject of the interpretatio 
concerns the intent of NEC Sectio 
370-11 with respect to repair ¢ 
gypsum wallboard following me 
ing of standard outlet boxes. 
such surfaces in commercial : 
residential occupancies. 

The official text of the interpre 
tation follows: 


INTERPRETATION NO. 471 
(Section 370-11) rat 


Statement: Standard outte 
boxes are flush mounted on }-ir 
thick gypsum wallboard construc 
tion in commercial and residentia 
occupancies. 

Question: Is it the intent o 
Section 370-11 of the Nationa 
Electrical Code that boxes be s 
mounted, or the breakout sectio? 
of the wallboard so repaired, tha 
there will be no gaps or opel 
spaces at the edges of the box? 

Answer: It is intended that th 
openings be closed in the case © 
gypsum wallboard which has : 
flame spread higher than 50 whei 
rated according to nationally ree 
ognized standards such as: 

“Test Method for Fire Hazan 
Classification of Building Ma 
rials” (UL-723) 

“Method of Test of Surface 
Burning Characteristics of Buil 
ing Materials’’ (NFPA-255 
(ASTM-E-84) ; 


& 


Automatic lonix Wall Convectors 


Automatic lonix Portables 


! : oer a Wesix Perimeter Heaters 


lonix Baseboard Panels 


lon-balance is a remarkable development that ‘% PRG Co RH Nes Son" > A eee =a 
purifies, freshens and produces helpful negative j | want to know more about lon-balance ! 
_ ions in the air we breathe. Its discovery has added | Name | 
anew dimension to electric space heating equip- Address 


ment. It’s important to you because buyers of 


3 : é : : City Zone State 

, residential and commercial electric heating sys- Li ede sa Re ee 4 
tems want ion-balance in their homes, offices, §  ..-~ , 

' . : : , A 

shops and stores. Only Wesix has it. Sree eC TRIS 5 ey 
Wesix-lonix electric heating systems are avail- PERRET KWESIXZ 

able in a variety of styles, types and price ranges. SAN FRANCISCO, CALIFORNIA ST 

Pu ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 221 


& 


DON’T PAMPER IT! 
Whether it’s for a 


mine or foundry, a 


forge shop or produc- - 
tion line—or anywhere, 
try a Westinghouse 
starter. Test it on your 
toughest jobs, use it on 
all. You will find it’s 
the most rugged motor 
starter you can buy. 
Ask your Westinghouse 
salesman or distributor 
for a demonstration 

_ that proves it. Or 

write Westinghouse 
Electric Corporation, 
Standard Control 


Division, Beaver, Pa. 
You can be sure...if it's Westinghouse 


| 


| 
| 
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In the News 


Upper Midwest Holds 
Electrical Conference 
More than 1700 electrical con- 


tractors, inspectors, engineers, dis- 
tributors, and representatives of 


“manufacturers and power suppliers 
braved snow and cold to attend the 


25th Annual Upper Midwest Elec- 
trical Industry Convention and the 
11th Biennial Electrical Trade Ex- 
position held February 18-21 at the 
Radisson Hotel and Municipal Au- 
‘ditorium in Minneapolis. Registra- 
tion of the Minnesota Electrical 
Association (state contractors) 
topped 300. 

Recognized as the largest re- 
gional industry meeting of its type, 
the conference was coordinated 
through the North Central Electri- 
cal League. The carefully arranged 
program scheduled concurrent busi- 
ness sessions of various state and 
area electrical groups as well as 
general sessions of interest to all. 
Between and after sessions, regis- 
trants were able to view the latest 
in equipment developments exhib- 
ited by more than 200 manufactur- 
ers and their representatives at the 
Trade Exposition sponsored by the 
North Central Electrical Manufac- 
turers Club. 


Electrical codes, lighting prog- ~ 


ress and electric heating were ex- 
plored in the three general sessions. 
An evening forum-type code meet- 
ing kept the panel of experts busy 
for some three hours answering a 
wide range of written.and_ floor 
questions relating to code regula- 
tions, application and interpreta- 
tion. Comprising the panel were: 
Moderator H. B. Love, Detroit, 
president, Western Section IAEI; 
M. M. Brandon, Chicago, president, 
Underwriters Laboratories, Inc.; 
CMP 4 chairman R. L. Lloyd, Na- 
tional Bureau of Standards, Wash- 
ington, D. C.; CMP 11 chairman 
R. W. Osborn, electrical contractor, 
St. Louis, Mo.; Frank Stetka, Chi- 
eago, secretary, NEC Electrical 
Correlating Committee; S. M. San- 
ford, executive secretary, Minnesota 
State Board of Electricity ; and’ Leo 
Nagel, chief electrical inspector, 
North Dakota State Board of Elec- 
tricity. Session chairman was 
W. C. Whitney, president, Minne- 
sota Chapter, IAEI, sponsors of the 


_forum. 


Lighting progress was the sub- 


. ject of a general session sponsored 


by the Twin Cities Section, Illumi- 
nating Engineering Society, and 
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chairmanned by C. J. Duepner, top 
executive of the Section. Latest de- 
velopments and improvements in 
light sources, control, lamps, fix- 
tures and applications were de- 
scribed via word, sample and slides 
by H. A. Williams, new chairman 
of the IES Progress Committee. A 
member of the Philadelphia Sec- 
tion, IES, Mr. Williams is sales 
development engineer of the Plas- 
tics Division, Rohm & Hass Co., 
Philadelphia. 


Electric Heating Forum 


An electric heating forum, or- 
ganized by the Twin City Chapters 
of NECA and the Minnesota. Elec- 
trical Association, drew a record 
attendance of contractors and oth- 
ers. interested in electric heating 
applications. Forum Moderator 
W. J. Novak, associate editor, Hlec- 
trical Construction and. Mainte- 
nance, emphasized that electrical 
contractors can design as well as 
install electric home heating sys- 
tems; urged those present to take 
available courses to learn how to 
calculate heat loss, learn the funda- 
mentals of insulation and know 
available product items. 

While discussing the electrical 
contractors’ responsibilities in the 


WILLIAM A. RITT (right), St. Peter, Minn., electrical contractor, for 40 years 


electrical heating field, W. N. Col- 
lins, Collins Electrical Construction 
Co., St. Paul Minn., reiterated No- _ 
vak’s contention. Electric heating 
requires precise engineering, Col- 
lins noted. Contractors must know 
the market; have trained personnel 
to design and install the job; must 
know equipment types; must be 
familiar with control types and lo- 
cations; must know insulations and 
insulation methods and must work 
with the local utility, he added. The 
estimated electric heating market 
potential is about one-half million 
jobs per year for the next eight 
years. Unless the electrical contrac- 
tor knows his responsibilities in 
this field, other agencies will take 
over electric heating and the elec- 
trical contractor will end up with 
only a conventional wiring contract, 
Collins warned. 

A tremendous market exists for 
electric snow melting systems re- 
ported Jain Campbell, sales man- 
ager, Easy-Heat, Inc., New Carlisle, 
Ind. Delving into basic statistics, 
Campbell compared the three basic 
types of snow melting systems— 
hydronic, high-watt density electric 
and low-watt density electric; con- 
cluded that electric systems, par- 
ticularly the low-watt density type, 


an outstanding leader in electrical industry and association activities in the 
Upper Midwest received the Governor's award on Feb. 13, for his pioneering 
work in promoting safety and education in Minnesota’s electrical industry, from 
Governor E. L. Anderson (seated). A. H. Kessler, left, executive secretary, North 


Central Electrical League, 


proclamation. 


received the Governor’s National 


Electrical Week 


223 


2900 Series 


WHOLESALE POLICY 
We sell Paragon Time Con 
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PARAGON 


to reduce 
_ Operating costs 
by automating: 


SEWAGE TREATMENT ® CHEMICAL FEED 
ACCESS PURGING ® MACHINE TOOLING 
WATER SOFTENING ® AREA SPRINKLING 
TRAFFIC SIGNALS © BATTERY CHARGING 
SEWAGE AERATION ® MOTOR CONTROL 
HEAT TREATING © LIFE TESTING 
LUBRICATION © IRRIGATION 
WATER PUMP TIMING 
GREENHOUSE MISTING 
AIR CONDITIONING 
PROCESS TIMING 
VENTILATING 
CONVEYORS 
HEATING 
MIXING 


Sea Wy 
500 Series 


y) 
CR Series 1015 Seri 


JW Series 


makes it! 


No matter what the appli- 
cation, you can rely on high 
quality Paragon Time Con- 
trols to automatically con- 
trol the “ON-OFF” opera- 
tions. 


For complete specifica- 
tions and application data 
contact your Authorized 
Paragon Distributor. He car- 
ries a full line in stock and 
is qualified to provide tech- 
‘nical assistance if 
needed. 


Call for Paragon 
on your next order. 


PARACON 


27704 


PARAGON ELECTRIC CO., INC. 


Subsidiery of Americon Machine & Foundry Company 


O14 TWELFTH STREET + TWO RIVERS, WISCONSIN 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1962 


are less expensive and more effi- 
cient. Our biggest job is to educate 
the people who are going to install 
and use these systems and to em- 
phasize the need to have systems 
turned on just before or when 
snow begins to fall. Snow detectors 
are now on the market to make op- 
eration automatic, he revealed. 

Infrared radiant heat units and 
their broad span of applications 
were reviewed by Vern Heins, Lu- 
minator Co., Chicago. Quartz tube 
units, with directional reflectors, 
that provide infrared radiant heat 
only or heat and light can be ef- 
fectively used in large open or en- 
closed areas where comfort heating 
of people is a problem, he noted. 
Where installed outdoors, snow- 
melting becomes a by-product, he 
added. Apparent lack of knowledge 
of this technique and its capabilities 
is leaving a number of good appli- 
cations untouched, Heins reported. 
He specifically cautioned that local 
inspector approval should be ob- 
tained before installing the newer 
recessed type units. 

Electric heating can be used in 
many problem areas where conven- 
tional heating cannot do the job, 
stated F. O. Anderson, research 
marketing director, Aqua Electric 
Co., St. Louis Park, Minn. Electric 
solution of such problems calls for 
a pioneering spirit, a knowledge of 
equipment and control capabilities, 
confidence in the product and your 
own ingenuity and courage of your 
own convictions, he added. 

Family living habits have a defi- 
nite effect on the efficient operation 
of an electric home heating system 
and should be considered in the de- 
sign and installation, reported elec- 
trical contractor Stan J. Berquist, 
Litchfield, Minn. He deplored the 
apparent race for load-building in 
some areas at a sacrifice of ultimate 


* customer satisfaction. Based on his 


experience, Berquist noted that 
older homes are easier to sell. A 
home owner with a satisfactory 
supplementary heating installation 
soon converts the entire home to 
electric heat, he added, emphasiz- 
ing the need for more education on 
the advantages of better home in- 
sulation. Berquist reported that 
electric home heating operating 
costs in his area for a normal 10- 
month period range from 17+ to 20 
cents per sq ft based on rates rang- 
ing from 1.5 to 1.75 cents per kilo- 
watt hour. 

At a meeting of the School Elec- 
trical Facilities Committee of the 
North Central Electrical League, 
lighting, heating, cooling and ven- 
tilation for school buildings was 


analyzed with a view of promoting 
uniform standards. 

Motor selection, control and re- 
lated installation problems were on 
the agenda of the Rural Electric 
Development meeting. 


MEA Meeting 


Association activities and con- 
tractor problems were the prime 
subjects of the annual meeting of - 
the Minnesota Electrical Associa- 
tion. Members learned of the solid 
status of their organization and the 
encouraging acceptance of their Ac- 
counting and Estimating Manual 
and business forms, both locally 
and nationally. 

W. A. Ritt, St. Peter, MEA per- 
manent director at large and mem- 
ber of the Minnesota Electrical 
Industry Advisory Committee, re- 
ported progress on the development 
of regulations for trailer electric 
services and noted that future ef- 
forts will include trailer interior 
wiring and equipment grounding. 
He also reported that some REA’s 
in the state were being forced into 
appliance service business because 
of lack of trained service men in 
the areas involved. Lack of ade- 
quate training facilities and lack 
of adequate stocks of parts and re- 
placements for all products at con- 
venient locations are reducing the 
effectiveness of established service 
facilities in many areas, he revealed. 
To relieve this situation, MEA ap- 
proved a resolution asking the elec- 
trical industry to recognize this 
problem by (1) standardizing 
equipment and replacement parts 
as much as possible; (2) reducing 
number of models and frequency 
of model changes requiring com~ | 
pletely different parts; (3) main-_ 
taining more adequate and conven- 
ient parts stocks; (4) devoting 
more attention to the need for com- 
petent, trained service mechanics 
through manufacturer, distributor 
and vocational school training fa- 
cilities. 

A wide range of subjects perti- 
nent to contractor operation were 
presented at the Problems Clinic. 
Lorne A. Cameron, R. L. Polk & 
Co., Chicago, outlined the National 
Wiring Bureau’s 6-piece Home Re- _ 
wiring direct mail campaign; re- — 
counted its successful operation in 
a northern Illinois area; noted that 
it can be tailored to any size com-— 
munity. 

S. M. Sanford, executive secre- 
tary, Minnesota State Board of 
Electricity, clarified recent regula- 
tions affecting installation of elec- 
tric heating equipment. Briefly 
these require heating units to have: — 
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New Ways to Cut Construction Costs! 


YOU CAN’T WITH CHEAP LABOR—YOU CAN’T WITH CHEAP MATERIALS 
BUT YOU SURE CAN BY USING NEW IMPROVED WAYS OF DOING THINGS 


Recently wiring methods have been changing faster than 
ever before. Prefabrication and productionization methods 
now appear in all areas. These and other cost-cutting 
methods are explained in the new book... 


ELECTRICAL INSTALLATION METHODS 


A Methods Manual for Construction Electrical Workers 


By EVERETT GATES Author of Conduit Bending Self-Taught 


First and only methods manual of its type. The outcome of 25 years progressive 
experience in three countries—followed by fourteen months of intensive re- 
search, writing, and editing. 


This outstanding new methods manual contains the following— 
1 Details of new field-tested methods that saved money and time. 
2 Benefits discovered from new ideas during the last 25 years. 
-3 When to use methods of prefabrication and productionization. 
4 Cost reduction methods which later failed and why they failed. 
5 Instructions for operating and maintaining specific equipment. 
6 Tables, wiring diagrams, sketches, forms with illustrations. 
7 Other useful data, not readily available from other sources. 


About The Manual CONDUIT BENDING SELF-TAUGHT 
By Everett Gates: 
102 814x11 Pages with tables and illustrations 
$2.00 each postpaid—discounts when ordered im quantity. 


This is a study course with explana- ~ Terms are defined which will aid in 
tions, questions, and answers. Used understanding measurements and in- 
by vocational and trade schools in structions pertaining to other work, 
many states and by NECA-IBEW as well as to pipe bending. 

joint apprenticeship electrical train- Basic principles of trigonometry are 
ing programs in 16 states. simplified. These are helpful in under- 

Its sales have increased steadily standing A.C. circuits, etc., as well as 
since the first printing in 1955. Copies in figuring bends. 
purchased by schools, libraries, con- This book also lists addresses, etc., 
tractors and others in Australia, Can- which makes it easier for you to order 
ada, East Africa, England, Greenland, other bending manuals and other data 
Newfoundland, Peru, and Venezuela. on conduit and benders. 

15 tables are included, also illustra- We believe this manual saves 
tions to show how data can be deter- money by helping reduce the sizes of 
mined without tables for any type “Oh! oh! piles”, in which unusable 
bender that is available. conduit bends are usually put. 


FIRST PRINTING 
@ FIRST DISTRIBUTION IN MARCH 1962. 
e@ 392 81/2x11 COLOR-CODED PAGES 
WITH 


@ PREDRAWN FAB SKETCHES, FORMU- 
LAS, TABLES, FORMS, AND _ ILLUS- 
TRATIONS. 

e PLASTIC BOUND TO LAY OPEN 
FLAT. 


CONTENTS 


This book is divided into topics, (i.e. 
C7 indicates page 7 of topic C.) 
TOPIC TITLE 

A Advantages of Prefabrication and 
Productionization 
Boxes, Panels and Conduit Fittings 
Cable and Wire 
Drawing and Sketching 
Equipment and Materials 
Fastening Methods 
Grounding 
House Wiring 
Instruments 
Joints in Plastic Conduit 
Knots for Hand Lines 
Lighting 
Machines for Cutting and Threading 
National Electrical Code Information 
Outside Overhead Wiring 
Pipe Bending 
Questions and Answers 
Raceways and Cable Tray 
Sketches and Samples of Forms Used 
Tables 
Underfloor Duct & Underground Wiring 
Vehicles & Hoists for Moving Equip- 
ment 
Wiring Diagrams 
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PRICES PER COPY, POSTPAID 


Singleycopyss ates 1m ee ee $10.00 Each. 
BP OLCOPIES HM cdkaw ee ols) tae $9.00 Each. 
TO=1Gkcopiessareehi rss beets $8.00 Each. 
20497 copies! seers e tnt onenarie $7.00 Each. 
50 or more copies............- $6.00 Each. 


SENT ON APPROVAL 10 DAYS FREE TRIAL—NO MONEY WITH ORDER—NO C107. De 


E. C. Gates, Manager 

Electrical Publications Company, Dept. EC-1 
1440 Noble Avenue, Post Office Box 3029, 
Columbia 3, S. C. 

You may send me the book(s) indicated below for 10 Days 
Free Trial. Within 10 days I will either return them and 
owe nothing—or keep them and send 25 percent (of regular 
price) as initial payment, and 25 percent monthly for 3 
months. (Indicate book(s) you want) : 


[Copies of ELECTRICAL INSTALLATION METHODS (Regular 


If you wish to take advantage of this special offer, 
check below: 


[](10% Off) Within 10 days | will either send 90 percent 
of regular price, for payment in full—or return book(s) 
and owe nothing. 


(20% Off) | am enclosing 80 percent of regular price 
as payment in full. If not satisfied, I’ll return books 
within 10 days, in which case, you will refund the en- 
closed amount immediately. 


(PLEASE PRINT) 


Price—$10.00) Amt. NAME _ 2. : Phat 
[J Copies of CONDUIT BENDING SELF-TAUGHT (Regular Price PRERESS —— : SEATS 
—$2.00) Amount city ZONE ——s STATE __ ewes 
ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1962 225 


imes greater 
than UL 
requirements 


WEETO FEO. BrEce. 


This record was officially 
@ established by an Eagle 

E-Z Wire Pressure Ter- 
minal in a rigid laboratory test. 
It exceeds U.L. requirements 
by more than 500%. 

You can safely recommend 
or specify Eagle Switches with 
patented E-Z Wire Pressure 
Terminals for any tight-wire 
connections. And for more 
convenient wiring, Eagle E-Z 
Wire Switches have both 
screw and E-Z Wire Pressure 
Terminals. 

Switch to Eagle’s full line 
of E-Z Wire Switches and E-Z 
Wire Receptacles with the lat- 
est, most improved features-’ 
save time and money. Write 
for samples and literature. 


SOLD THROUGH WHOLESALERS ONLY 
See us at the EMRA Show Booth 164 


. president—Robert DeWar, 


EAGLE ELECTRIC MFG. CO., Inc. 


DEPT. 5, 23-10 BRIDGE PLAZA SOUTH, L.1.C.1,N.Y. | 
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(1) thermal devices in each un- 
grounded supply conductor to limit 
surface temperatures to 150°F; (2) 
approved current limiting devices 
in each unit which shall limit cur- 
rent to 125% of name-plate rating; 
(3) a branch-circuit grounding con- 
ductor equal in size to the phase 
conductor; (4) a suitable guard in- 
stalled on each space heating unit 
to prevent entrance of ignitable 
materials into the enclosure. Water 
heaters using unsheathed immersed 
electrodes must be supplied from 
isolating transformers and be au- 
tomatically disconnected from the 
line_on ground fault.- Heat lamps 
must be installed in approved, 
grounded and guarded fixtures in 
an approved wiring method. 

Elroy Lehn, electrical contractor 
from Anoka, Minn., and vice chair- 
man of the Electrical Section, Min- 
nesota Safety Council, discussed 
safety techniques. Visual demon- 
strations of electrical and shock 
hazards were presented by Tom 
Finley, safety director, Minnesota 
Electrical Cooperative. Mr. Finley’s 
demonstration apparatus recreated 
conditions identified with recorded 
electrical fatalities, which had oc- 
curred in the past few years. 

W. A. Ritt and Norman De- 
Young, former contractor and pres- 
ently MEA estimating consultant, 
reviewed development and improve- 
ments in the association’s account- 
ing-estimating manual. More de- 
tailed and complete information is 
forthcoming, they reported. 

Forum discussions of time-saving 
devices and employee welfare pro- 
grams were also on the Clinic 
agenda. 


MEA Officers 


At the formal business session, 
the following officers were elected: 
Fair- 
mont; vice president—Louis Kas- 
perek, LeSueur; secretary—Allen 
O. Killmer, Osseo; treasurer—Le- 
Roy Hauer, Little Falls. W. A. 
Ritt, St. Peter, is Permanent Di- 
rector at Large. Immediate past 
president, Stan J. Berquist, Litch- 
field, is Advisory Director at Large. 
Harry W. Kane is manager of the 
Association. 

Representing the various state 
districts on the MEA Board of Di- 
rectors are: (Dist. 1) Earl Sorg, 
Hastings, and Clint Anderson, Aus- 
tin; (Dist. 2) O. B. Kohlmever, 
Blue Earth, and Joseph Veverka, 
Jackson; (Dist. 3) Clarence Volk, 
Madison, and Ingmar Molde, Mon- 
tevideo; (Dist. 4) J. A. Holt, Beck- 
enridge, and Vincent Dalager, Mor- 
ris; (Disti’5) ‘Leon Kilian St. 
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STREET LIGHTING 


underground cable 
installation and maintenance costs can 
be reduced by using new unit-assembly 
of cables in plastic conduit, H. M. Cav- 


anaugh tells municipal engineers and 
otficials at a Chicago Lighting Institute 


Street Lighting Conference. Mr. Cavan- ~ 


augh, president of Wood Electrical Con- 
struction, Inc., and Middle States Elec- 
trical Contractors’ Association, Chicago, 
discussed installation and maintenance 
problems encountered by contractors. 


Michael, and M. J. Biscoff, Saint 
Cloud; (Dist. 6) Earl Odmark, 
Cambridge, and F. L. Frederickson, 
Waconia; (Dist. 7) Norman Aune, 
Brainerd, and F. G. Berquist, Isle; 
(Dist. 8) Victor Zarich, Hibbing, 
and Richard Edman, Hibbing; 
(Dist. 9) Ed Langlie, Thief River 
Falls, and Joseph: H. Lee, Mahno- 
men. 


Industrial Electric 
Heat Specialists 
Meet in Cincinnati 


Current developments in the 
application of electric heat to indus- 
trial processes and plants were ex- 
plored at the Fifth National Indus- 
trial Electric Heating Conference 
in Cincinnati, Ohio, February 5-8. 
The tightly scheduled 4-day pro- 
gram drew an attendance of over 
250 power sales engineers and in- 
dustrial electric heat specialists 
from all sections of the U. S. The 
conference was conducted by the 
Industrial Electrification Council 
which is jointly sponsored by the 
National Electrical Manufacturers 
Association and the Edison Electric 
Institute. 

“Project 66,” a five-year plan for 
the promotion of industrial electric 
process heating, electric space heat- 
ing, industrial power distribution, 
lighting and air conditioning has 
recently been approved by the Coun- 
cil, M. I. Allen, vice president, 


Philadelphia Electric Co. and chair- — 


| 


man of the Council, reported. 

Though “electric heat is a rela- 
tively expensive source of heat en- 
ergy in theory—the key to success- 
ful application lies in exploiting the 
unmatched versatility of the elec- 
tric heat source,” observed C. F. 
Kreiser, general sales manager, Ed- 
win L. Wiegand Co., in opening a 
discussion of the modern sales ap- 
proach to the heating of fluids. 
~ He explored a wide range of prac- 

tical applications for electric im- 
mersion heaters. 

The heating of solids by clamped 
on, inserted, or cast-in heating units 
_was discussed by C. W. Wertz, proc- 
ess and application sales specialist,, 
.General Electric Co. 

Induction heating of pipes carry- 
ing liquid sodium was described by 
' R. L. Swain, plant manager, U. S. 
Industrial Chemical Co. A typical 
installation on a 2-in. pipe uses a 
winding of No. 6 RR conductor, 12 
turns per lineal foot supplied by a 
variable voltage source, he said. 

Applications of electric heat in 
the manufacture of shoes and of 
lumber products was discussed by 
R. L. Gallard, product specialist, 
Corning Glass Works. These less 
well known industrial targets pre- 
sent good market opportunities, he 
said, citing a group of actual case 
studies of electric drying and cur- 
ing. 

R. L. Boyd, product manager, Ed- 
win L. Wiegand Co., emphasized 
that electric space heating is prac- 
tical. “We are not prepared to. sell 
electric space heating until we have 
reached the point where we are 
thoroughly convinced that, if we 
were in the customer’s position, we 
could not seriously consider the in- 
stallation of any form of heating 
but electric,” he said. 

Our concern with the economics 
of electric heating and our enthu- 
siasm because of the favorable ex- 
perience record in the past several 
years, might tend to blind us to the 
fact that we are probably more con- 
cerned about the economics of elec- 
tric heating than the customer is, 
he stated. 


Watters Named 
President of NYECA 


At the annual meeting of the 
New York Electrical Contractors 
- Association, Inc., James M. Wat- 
ters, Jr., was elected president to 
serve for the year 1962. Other offi- 
' cers elected at the January meeting 
were Sidney P. Lipkins, vice presi- 
dent; Egbert L. Heine, secretary 
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PLM Type ACS-FF 
Terminator 


FLANGE 


Close quarters? 


There's a wre 
s se s s 

fitting to fit the job! 

Need to terminate several armored cable runs in cramped space? There’s a 

PLM terminating fitting to fit the job! Narrow-base, flange-type terminators 

for limited mounting spaces are just one of many types of PLM fittings for 


interlocked armored cable up to 4144” in diameter. Other types for outdoor 
mounting, damp or wet locations, bracket or angle mounting. 


PLM terminating and splicing accessories for armored, non-metallic jacketed 
and lead-covered cable are listed in PLM 52-page catalog 301. Write, on 
letterhead, for your free copy of this aid to faster, easier and better cable 
installation and repair. 


TERMINATING AND 
IW SPLICING ACCESSORIES 


3875 WEST 150th STREET e CLEVELAND 11, OHIO 
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NEW Vermeer W-1 
POW-R DITCHER 


More Rugged! More Powerful! 


Lowest Operating Cost! 


FREE 
EMONSTRATION 


DIGS DOWN TO 40” DEEP 
—UP TO 10’ PER MINUTE 


“The new, powerful Vermeer W-1 Pow-R 
Ditcher .. . a low cost, small trencher 
that can really take it—and really put 
out the dirt! All new from end to 
end, the W-1 features all-hydraulic 
ground travel regardless of digging or 
transport speeds. Hydraulically oper- 
ated boom. A rugged low-cost unit for . 
service and electrical lines. 


An ideal unit for cities, con- 
tractors, utilities, gas com- 
panies, custom operators, etc. 
Mail coupon for colorful new 
literature and low price. 


Please send complete information 
on the new Vermeer Model W-1 
Pow-R_ Ditcher. 

NAME se 5. Seo ee oe ee 


COMPANY. 


ADDRESS. 


CITY 
QNERMEER 


CPOW-RLINED VERMEER MFG, CO. 


ay 1460 W. Washington pejia, 
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J. M. WATTERS, Jr., president of Lord 
Electric Co., New York, was elected presi- 
dent of the New York Electrical Contrac- 
tors Association, Inc. 


and Stephen C. Reville, treasurer. 
Samuel W. Hurowitz was named a 
representative on the Board of Govy- 
ernors of the National Electrical 
Contractors Association. 

The Executive Committee con- 
sists of J. M. Watters, Jr., chair- 
man, John Doris, A. D. Fischbach, 
J. W. Frommer, D. B. Haring, E. L. 
Heine, S. W. Hurowitz, E. A. Kahn, 
William Leibfried, S. P. Lipkins, 
J. R. Mann, A. P. Minervini, H. C. 
Parke, 8. C. Reville, H. A. Webster, 
A. L. Bush, H. F. Fischbach and 
L. C. MacNutt. 


Housepower, KPE, 
LBE Progress Cited at 
National Wiring 
Sales Conference 


Progress, summaries and practi- 
cal case studies of current market- 


’ ing activity in wiring and electrical 


systems occupied the attention of 
about 200 delegates to the National 
Wiring Sales Conference at the 
Atlanta-Biltmore Hotel in Atlanta, 
Ga., Feb. 22-23. The meeting, the 
18th of a series of annual confer- 
ences, was sponsored by the Na- 
tional Wiring Bureau., An all-in- 
dustry activity, the program was 
planned by a committee represent- 
ing electric utilities, contractors, 
distributors, manufacturers and 
leagues. The attendance was 
broadly representative, including 
some 40 electrical contractors from 
many sections of the U.S. 

The annual Look awards, tro- 
phies presented by Look magazine 
for sales programs and perform- 
ance of outstanding merit, were 


won by three electrical contractors. 
First prize was shared by Sidney 
Electric Co. of Sidney, Ohio, and 
R-C Electric Co. of Milwaukee, Wis. 
A special citation was also given 
to Lane Electro Service Co. of Bell- 
more, N. Y. 

Keynoting the conference, J. H. 
McGuire, vice president, The South- 
ern Company, Atlanta, Ga., re- 


viewed the progress of adequate- 


wiring promotion and reported on 
the residential wiring programs of 
the Georgia Power Company and 
Mississippi Power Co. He reported 
that-in the three-company area elec- 


~trical contractors had wired at least 


5,369 electrically heated homes and 
installed 59,104 service entrances 
of which 77.5% had a capacity of 
150 amps or more. 

“Looking to the future,” he said, 
“the field is wide open. In the com- 
mercial and industrial areas there 
is a tremendous market for (electri- 
cal) modernization of existing in- 
dustrial and commercial enter- 
prises. ... We also have a virtually 
untapped market in the installation 
of air conditioning as a tool for 
quality control in manufacturing 
plants.” 

Emphasizing “salespower,” Nor- 
man D. Ferguson, president, Cali- 
fornia Electrical Works (Calewo), 
San Diego, Calif., and Chairman of 
the NECA Marketing Committee, 
stated that the electrical content of 
construction will, in 1962, with elec- 
tric heating becoming a major mar- 
ket, reach 13.5%. “The contractor 
has the greatest salespower,” he 
said, “and this salespower is vir- 
tually untapped.” 


Noting that the contractor is the — 
only man who can sell, design, in- 
maintain and guarantee the- 


stall, 
entire electrical installation, he 
stated that the contractor needs 
motivation, training and sales tools. 

He reviewed the current NECA 
programs including the Sales 
Training Program and the current 
national advertising program. He 
also announced a new electric heat- 
ing program under which contrac- 
tors will be trained to install “CBG 
Electric Comfort Systems” or certi- 
fied bonded and guaranteed electric 
heat. 


John M. Waltersdorf, president, 


Tristate Electrical Supply Co., Ince., 
Hagerstown, Md., reviewed current 
activity under the “Keep Pace 
Electrically” program. A sales pro- 
motion workshop for electrical con- 
tractors is under way, he reported. 
KPE advertising will continue 
through 1962, he said, directed to 
13 million business-owners-execu- 
tives. 


- MARCH, 1962 


- 


| A competitive reference manual 
repared by the Southeastern Elec- 
ric Exchange was reviewed by 
W. B. Shenk, vice president, Florida 
Power Corp., St. Petersburg, Fla. 
The work of a special task com- 
mittee representing 25 investor- 
owned utilities, the manual is pre- 
jared to provide clear, accurate, and 
tompelling competitive sales data 
mm electrical equipment. 

“J sell Housepower every day,” 
said Herb Schlater, president, Sid- 
ney Electric Service, Inc., Sidney, 
Dhio, who then proceeded to de- 
icribe his methods in a case study 
resentation that proved to be one 
if the hits of the conference. 

“We live in... an industrial com- 
munity ... of approximately 15,- 
)00,” he said. “Due to the limited 
{mount of new industrial and public 
vork in our area it is rough to keep 
jur normal crew of electricians 
busy on this type of work. We had 
lo diversify and go after the resi- 
lential market. We have found it 
io be a most important element in 
jur business.” 

“Our electric heating sales,” he 
tontinued, “have been responsible 
lor a good portion of our dollar vol- 
ime increase in residential work 
nthe last quarter of 1961. Another 
tontribution is the extras we have 
lold after the wiring job has been 
‘btained. We have recently sold 
{wo complete built-in stereo-inter- 
tom systems with electronic door 
ells, 16 AM-FM intercom built-in 
mits, one complete electric central- 
zed vacuum system, 12 automatic 
farage door operators, a $450 drive- 
Vay snow melting job and another 
1600 worth of lawn lighting. We 
lave sold at least 25 residential 
‘immers. We promote underground 
fervices for both electric and tele- 
yhone and have installed a sub- 
‘tantial number, (for which) we 
lave our own trenching machine.” 
| He described his modern head- 
juarters building and fleet of 
trucks, all 2-way radio dispatched 
ind, in closing, noted particularly 
| lively market in supplementary 
‘lectric heat for factories, offices 
ind banks. These involve typically 
- and 73-kw heaters and, he noted, 
lis company had made 43 such in- 
tallations in the past two years. — 

The market for Housepower was 
malyzed by Arthur W. Hooper, ex- 
cutive director, NAED. Of 6,500,- 
‘00 new homes built during 1957- 
ss 231,000 were Bronze or Gold 
edallion, or 3.56%, he said. He 
stimated that during the same 
eriod nearly 8,000,000 existing 
mes have been rewired for 


J} 


fousepower or for major appli-- 


ELECTRIC 
Comrort 


HEATING 
EXPOSITION 
AND 
SYMPOSIUM 
Hotel Sherman 


CHICAGO 
MAR.19-21,'62 


Visit Our Booth 158 


Electric Heat is featured 
in Gold Medallion Homes 
Equipped by General Electric 


Comfort Control—to 1/2° F.— 
with General Electric’s new 


decorator room thermostats 


Eletrin West | 


Quick, accurate control of comfort—styling 
that blends with the decorator wall plates— 
brushed aluminum on ivory—this is General 
Electric’s new deluxe room thermostat, for 
electric comfort heating installations. 

The sensing element is located for maxi- 
mum exposure, rapid response to air and 
radiant temperatures, within differentials of 
1/2° F. Wide range—low of 45°, high of 85°. 
Built-in dial lock holds temperature levels 
in any range. Installation is easier, with new 
back wiring feature that saves time, fully 
insulated pressure type connections, pre- 
assembled components. 

In addition, a new, exclusive heating / 
cooling thermostat, to control separate heat- 
ing and cooling equipment—thermostat- 
switch combination, for maximum flexibility, 
with switches and thermostat on one outlet 
box—humidistat, and standard room ther- 
mostat—are all part of General Electric’s 
new ‘supermarket’ of electric comfort heating 
equipment, that offers you the right answer 
to every heating problem. 

For details and specifications, write Sect. 
280-07-1, General Electric Company, Elec- 
tric Comfort Heating Section, Appliance 
Park, Louisville 1, Ky. 280-07 


Progress /s Our Most Important Product 


GENERAL @@) ELECTRIC 
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WEATHERPROOF 


POWER 


OUTLETS 


FOR FARMS, RANCHES, 
CONSTRUCTION AND 
MOBILE HOME PARKS. 


U-L APPROVED 
FOR PROTECTION! 


MODEL P 24 GC 


“MODEL P 55-C_ 


FAST... 
INSTALLATION! 


There are over 150 
Midwest Power 
Outlets in Circuit 
Breaker and Fused 
Models to choose 
from. 


All major Midwest 
Power Outlet 
Models are U-L 
Approved. 


LOW COST 


All panels are 
prewired. Each 
power outlet has 
either a terminal 
bar or lug screw for 
fast installation. 


A hub in the top 
and K.O.’s in the 
bottom facilitate 
overhead and 
underground 
wiring. 


COMPLETELY WEATHER- 


PROOF — 


q 
esses teen 


ee 


MODEL P 73 F 


New Catalog 
on Request! 


TAMPERPROOF 


Covers close 


. completely while in 
~ use and can be 
“padlocked to elimi- 


nate tampering. 
Midwest Power 
Outlets are con- 
structed of heavy 
gauge electro-gal- 
vanized steel with a 


gray baked enamel 
finish. 


SEE YOUR LOCAL 
ELECTRICAL 
DISTRIBUTOR 
OR WRITE — 


ELECTRIC PRODUCTS, INC. 


DEPT. 1515—MANKATO, MINNESOTA 
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ances leaving a market potential of 
over 36,000,000 homes still re- 
stricted by inadequate wiring. The 
potential gross volume of wiring 
business in residential rewiring for 
the electrical contractors, he noted, 
was over $14 billions. 

Presenting the National Wiring 
Bureau’s 1962 Residential Wiring 
Promotion Programs, John  T. 
Catherwood, coordinator of market 
development and training, Long 
Island Lighting Co., Mineola, N. Y., 
and chairman of the Bureau’s resi- 
dential task group, described the 
details of a packaged direct mail 
program available to electrical con- 
tractors. He reported that his com- 
pany, with 250 electrical contrac- 
tors registered as active in House- 
power, was underwriting a part of 
the cost of the direct mail program, 
20 cents of the 70 cents per name 
total cost. 

The Chicago plan of packaged di- 
rect mail advertising for electrical 
contractors, pattern for the current 
national program, was described 
by Edward F. Anixter, president, 
Englewood Electric Supply Co. and 
Electric Association of Chicago. 

A specialty selling approach to 
building rewiring businesses in 
small commercial buildings just 
launched by the North Central Elec- 
tric League in Minneapolis, Minn., 
was discussed by H. E. Fraser, 
president, Langford Electric Corp., 
Minneapolis, Minn. 

At the closing luncheon of the 
conference W. W. Sproul, Jr. vice 
president and general manager, 
general products group, Westing- 
house Electric Corp., Pittsburgh, 
Pa., gave an illustrated presenta- 
tion of the ‘“Total-Electric Fron- 
tier” looking ahead to the buildings 
and electric services which will be 
developed in the next decade. 


A SPEAKER at the Plant Engineering & 
Maintenance Conference, Joseph W. St. 
Andre, (right) D. A. Wesche Electric Co., 
Cincinnati, Ohio, stops at the EASA ex- 
hibit at the Plant Engineering & Mainte- 
ance Show, held concurrently with the 
Conference, January 22-25, at Conven- 
tion Hall in Philadelphia. With him is 
Thomas Marino Jr., Marino Electric Co., 
Philadelphia. 


_ tions 
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Nebraska Inspectors 
Survey Electric Heatir 


An electric space heating surv 
conducted by the Nebraska Chapt 
IAEI, reveals there have been 
fires originating with electric spa 
heating reported in the state. 

The survey report was present 
by Robert G. Spore, Lexingte 
Neb., at the Nebraska Chapter a 
nual convention in Grand Islar 
November 7. The reports cover 
over 95% of the electrical install 
in the state; included t 
period from September 1, 1956, 
September 1, 1961; showed a tot 
of 1,925 buildings using fixed ele 
tric space heating equipment. ] 
formation was obtained from ek 
tric power agencies, electric 
inspectors, and fire department 1 
ports throughout the state. 

Newly elected chairman of t 
Nebraska Chapter, IAEI, is Pre 
ton Harrington of Palisade. Oth 
officers elected at the convention i 
clude: William Rayer, Creighto 
Leonard Griesch, Emerson; Ge 
Lienemann, Sidney; and L. 
Crain, Lincoln. | 

Members of the executive co! 
mittee are: immediate past-cha 
man Walter Farwell, Omaha; Jam 
Ekstrand, Lincoln; Ross Wrigl 
Holdrege; and Gary Rickett, Nor 
Platte, Neb. 


Hits Nail on Head 


To the Editor: 
“After having carefully analyz 
your editorial in the January, 196 
issue of Electrical Construction a 
Maintenance we thought enough - 
it to have photocopies made ther 
of and sending same to all membe 
of our Association as well as t; 
electrical wholesalers in this are 
“Let me state that your dedy 
tion of the industry problems hi 
the nail on the head. This same e¢ 
torial is being brought to the atte 
tion of all of our sectional meetin, 
with the view in mind of havi 
everyone carefully analyze this ve’ 
excellent and important editoria’ 
E. H. Herzberg 
Executive Manager > 
Electrical Contractors Ass 
Milwaukee, Wis. 


The editorial warned of “pro 
lems that could block our ability 
participate profitably from a ma 
ket of potentially exceptional a 
dance.” If other readers would li 
copies to distribute to their t 
allies, we shall be glad to provi 
reprints without charge. 


| i 
Correction 
| In our December issue the cap- 
tion to an illustration on page 96 
incorrectly identifies a crane trol- 
Hey busway cystem as a “Feedrail.”’ 
| In calling our attention to the 
error, A. M. Seidler of Feedrail Cor- 
poration states, “The product. il- 
‘lustrated and described is not a 
Feedrail, the registered trademark 
for products of the-Feedrail Cor- 
‘poration, nor is the description 
Semi-enclosed (top and sides)’ ap- 
plicable to Feedrail systems or any 
‘trolley busway system now made in 
the U.S. The caption also mentions 
\preventing ‘inadvertent contacts 
from personnel or from metallic ma- SELF-PROPELLED 
terials .. .’ but shows open wiring TRENCHER 
on the crane bridge. This type of MODEL 7200 
open wiring is prohibited in many " 
places and is a practice with which 
we do not wish to be associated.” 
We regret the error. The orig- 
inating editor inadvertently wrote 
“Feedrail’” instead of the general 
term, “trolley busway,” which was 
intended. 


ms 
DE digs down to 6 ft.! 


Correction Rugged, trouble-free POW-R-SPA 


In discussing increases now ap- Yes, this larger self-propelled POW-R-SPADE ==» 
proved in Social Security taxes in is new... to you. But to the engineers and _ 
the “Washington Report” of the development people at Stampings Inc. it is 
February 1962 issue, the statement several years old. During that time this new 
was made that “(After January 1, machine has been severely tested and proved. 


i + yee A ‘ ‘Now we can offer a larger size POW-R-SPADE 
ba Heates # helen eas confident that it will stand up under toughest 
Pay 4.625% of the first $4800 of his digging conditions. Every part is designed 
annual income, or $444 per year. and constructed with an extra margin of 
An equal amount will also be paid ruggedness and strength to eliminate break- 
by the employer.” The amount down possibilities. Model 7200 digs to 6 ft. 


Built-in towing bar for moving to the 


Seats : job behind truck. No trailer i 
quoted, “$444 per year,” should be deep in widths of 4 and 6 inches; 8 and 12 araeenys Four digging speeds up to 
“$992 per year.” Thus, the amount _ inch widths to proportional lesser depths. 15 ft. per minute depending on soil 


paid by both the employee and his 
employer totals 9.25% of the first 
$4800 of the employee’s annual 
salary, or $444 per year—not $888 
4s shown in the item. 


<@ AMERICA’S MOST POPULAR LIGHTWEIGHT TRENCHER 


This is the machine that has won the loyalty and respect of 
users all around the country since its introduction in 1956. 
Today there are more in use than any other in its class. Rec- 
ommended for trenching to lay cable, conduit, pipe, tubing 
where 3” width by 24” depth is sufficient. In the words of sat- 
isfied users ... ‘‘a labor saver, easy to operate, and profitable.” 


u For Details and Prices g 


| WRITE TO: | 
§ STAMPINGS, INC. # 
Model 1902. Digs 3” wide to a i Dept. E, Rock Island, Illinois | 
24” deep or 4” wide to 18” - 
deep. Light weight, compact, | : a OR TELEPHONE COLLECT: a 
portable. Digs 112 to 17 ft. per i inoi 
minute depending on soil con- i Rock Island, Illinois i 
ditions. Digs straight, curves, 
or angles. One man operation g 788-9527 | 
from start to finish. Shipped 
completely assembled. i Bee Eee a K | 
\TTENDING the recent EASA directors’ 
neeting in St. Louis as proxy for his 
, Ralph O. Kufen, was George 
AcDaniels, Kufen Electric Motors, War- 
iinster, Pa. (right). At left is Paul Bush, 
ubbock Electric Co., Lubbock, Texas. 
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at SE=-FRIRCO) 


A 


heater 


ee Newly designed Glass Radiant 
electric baseboard panels, the finest electric 
heating system on the market today. 


A dozen different models of 
Glass Radiant heaters, from 
600 to 3000 waits, for use 
in the smallest bath to the 
largest room. 


A completely ; : 
new series of convection base- 
board heaters with radically new design and 
engineering features, offering top quality at 
truly competitive prices. 2’ to 10’ lengths, 500 
to 2500 watts. 


The first truly attrac- 
tive, high capacity unit ~ 
blower heaters on the 
Hemel with many out- "ss 
standing construction ° ~ 

features. 5KW, 75KW SS 
and 10KW models, ideal : 
for stores. factories, commercial b 


uildings, 


New infrared over- == 
head spot heaters now make it : 
possible to work and play in many areas, 
both indoors and outdoors, despite the 
coldest weather. Weather-proofed and ex- 
tremely rugged, these heaters are finding 
widespread use in industrial and commer- 
cial applications. 


Visit Berko at the 2nd National Electric 


Comfort Heating Exposition, Booth #204. 


Write for full line catalog 


a E-FRIHRCO) 


BERKO ELECTRIC MANUFACTURING CORP. 
182-20 Liberty Avenue, Jamaica 12, New York 


RESET AIOE es gee) 
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CHICAGO INSPECTORS absorbed in post- 
session code problem at recent Illinois 
electrical inspectors meeting are: (L to R) 
C.. |. Jost, Jr.; Victor Barto; and E. J. 
Sedlack. 


Electric Rates Drop 
In Chicago Area 


More than 800,000 residential 
and commercial] customers of Com- 
monwealth Edison Company and its 
Public Service Company Division 
will benefit from a downward ad- 
justment of energy rates filed with 
the Illinois Commerce Commission 
by the utility. Subject to Commis- 
sion approval, the new rates become 
effective March 5th. 

The rate revisions include: 

1. A reduction to 2 cents per 
kilowatt-hour (from present 2.25 
cents) for residential usage exceed- 
ing 350 kwhrs per month. 

2. A reduction to 1.5 cents per 
kilowatt-hour (from present 1.6 
cents) for electric space heating 
use after 500 kwhrs per month. 

3. A reduction to 1.05 cents per 
kilowatt-hour (from present 1.25 
cents) for “uncontrolled” (through 
regular residential meter) water 
heating service. Separate metering 
of water heating service will be 
discontinued and customers now 
having this type of service will re- 
ceive uncontrolled service at no 
higher charges than they had paid 
for the limited service. 

Some improvements in the rates 
for certain small industrial and 
commercial customers are also in- 
cluded in the rate revisions. 

It is estimated that the rate ad- 
justments will reduce Common- 
wealth Edison’s annual revenues 
by more than $4 million (about 1% 
of total revenue). However, J. Har- 
ris Ward, CE chairman, believes 
that increased sales stimulated by 
the adjusted rates will, in the long 
run, offset this reduction. In an- 
nouncing the rate revisions, Mr. 
Ward said, “The changes are being 
made primarily to promote the use 
of heavy load facilities, including 
those for electric water heating and 
electric space heating. We think 
that in an industry like ours it is 
good economics and good marketing 


_to share a $350,000 annual savi 
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to take a further ‘quantity di 
count’ step.” 

A ‘similar midwest move to t 
1.5 cent rate was announced by t 
Kentucky Utilities Co., Lexingte 
Ky. With State Public Servi 
Commission approval, KU esta 
lished a lower residential rate ¢€ 
fective February 1. The new ra 
reduces the cost of electricity 
excess of 400 kwhrs per month fre 
the present 2.5 cents per kwhr 
1.5 cents per kwhr. Some 22,0! 
residential customers are expect 


The utility’s reasons for the né 
rates: to encourage customers — 
“Live Better Electrically” and — 
make it more economical for the 
to add new appliances and servic 
—particularly electric heating ai 
air conditioning. 


Power Pool Planned 
For California 


Plan for a California state-wi 
pooling of generating resource 
was announced by four major uti 
ties on December 14th; those uti 
ties including Pacific Gas & El 
tric, Southern California Ediso 
San Diego Gas & Electric, and Ca 
fornia Electric Power. This poi 
which will include upwards of 1| 
million-kw of generating capaci 
is designed to provide for mui 
aid between areas during emerge) 
cies and, eventually, it will perm 
various economies in operation | 
participating generating organiz 
tions. 

The plan, subject to regulato: 
approval, will utilize an existi 
230-kv tie between PG&E and Ee 
son; completion of another 500-} 
tie between these two companie; 
enlargement of an existing tie b 
tween Edison and San Diego; cre 
tion of a new tie with Californ 
Electric Power, and inclusion of 
major interconnection which no 
exists between Edison and the Li 
Angeles Dept. of Power and Wate 

This emergency power stand-} 
agreement would be valuable 
case of disaster and also wou 
eliminate costly duplication ¢ 
transmission facilities pertaining? 
the State’s mammoth Feather Riv 
water project. 

The participating utilities pre 
ently have combined physical pla 
and transmission facilities valu 
above $54-billion; their combin 
1962 construction budgets approx 
mate $400-million, and their pr 
ent total tax bill (federal, state ar 
local) exceeds $272-million ann 
ally. ; 


Sachs Honored by 
St. Louis Board 
of Trade 


Sam C. Sachs, chairman of the 
board, Sachs Electric Corp., St. 
Louis, Mo., received the St. Louis 
Electrical Board of Trade’s third 
annual President’s Achievement 
Award. Mr. Sachs was honored for 
his personal contributions to the 
advancement of the electrical in- 
lustry and his dedication to the bet- 
terment of the St. Louis com- 
munity. 

The presentation was made by 
Joe Bussman, Jr., president of the 
Electrical Board of Trade, during 
the organization’s National Elec- 
vical Week luncheon in the Shera- 
ion-Jefferson, February 13. 

Mr. Sachs is a member of the 
Board of Directors of the Chamber 
tf Commerce of Metropolitan St. 
Louis, and a past president of the 
Hlectrical Board of Trade and the 
$t. Louis Chapter, National Elec- 
lrical Contractors Association. He 
8 a member of the Development 
Bouncil of St. Louis University’s 
(50 Anniversary Development Pro- 
tram. 

He is a board member of Car- 
linal Glennon Hospital, a vice pres- 
dent of the Jewish Hospital, and a 
member of the Board of Trustees 
4 the Jewish Community Centers 
Association. 


EASA News 


A growing awareness by EASA 
eaders of the importance of sound 
nanagement methods is becoming 
tt. The fields of training 

' Supervisors and managers, ac- 
ording to EASA International 
*resident George Larsen, are the 
host important factors influencing 
growth. 
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ROUGH! » » » but count on complete 


reliability ‘from Joy electrical connectors 


Many connectors handle “garden variety” jobs, but none can take rough, 
tough daily abuse like Joy. They're deliberately designed to stand up under 
-the most severe conditions, electrically and mechanically. 


Molded-to-cable in resilient Neoprene, Joy connectors harmlessly absorb 
shock, vibration, impact, distortion . . . and remain performance perfect. In 
undersea applications, they remain watertight. In oil wells, they withstand 
pressures at 20,000 psi. They carry voltages over 7500. 


In short, Joy connectors save you money through longer life, less down- 
time, fewer repairs. 


Watertight feature 
is standard with Joy 


Cross-section shows 
26-pole engaged connector. 
Note (1) contact “‘cork’’ 
seals on every conductor, 
and (2) integrally molded 
“O" ring face seal. 


WRITE TODAY for BULLETIN B78 


co1116.3 
Electrical Products 


Division 


ROOM 456 HENRY W. OLIVER BLDG. 
PITTSBURGH 22, PENNSYLVANIA 
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Rob SEO E ects Canes 


4 Simple Steps to 


Good Lighting. : 


e Attach QUAD 
Swivel Aligner to 
outlet box. 


© Add one piece of 
conduit cut to desired 
length. 


® Thread on QUAD 
REFLECTOR of your 
choice. 


© Install lamp of suitable 
wattage. 


example: 


QUAD. 
No. 145G 


CONDUIT AND 
WIRE BY OTHERS 


QUAD 
No. 1168V 
200W. 


Porcelain Enamel Finish 


Take Your Q From 


VAD 


Complete line of many shapes, 
sizes and choice of socket fit- 
tings 


%* Write for Catalog No. 10 


QUADRANGLE MFG. CO. 


32 S. Peoria Street 


CHICAGO 7, ILLINOIS 
Member RLM 
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NEW CHAIRMAN of the Illinois Chapter, 
IAEI, is Leland J. Hall, Orland Park (Chi- 
cago), Ill. Here, he addresses the 32nd 
Annual Meeting of the Chapter in Chi- 
cago following his election. 


No motor shop can expect to 
serve larger or special equipment 
until it has equipped itself to do 
so, Mr. Larsen noted in a message 
to the EASA membership. “Your 
customer will not send the work 
to you if you tell him that you will 
prepare your shop to do the job 
after you get it!” he said. 

“If you want to go into another 
line of work, you must first pre- 
pare yourself to do the work with 
both technical ability and equip- 
ment,” Mr. Larsen added. 

Active membership in EASA is 
“an open door” to greater profi- 
ciency, according to Mr. Larsen. 
One member told the EASA Presi- 
dent that after the member had 
completed one of the five-day Elec- 
tronic Motor Control Courses be- 
ing conducted this year by the 
association, his firm had made 
enough profit on a single repair 
job to pay for the tuition and ex- 
penses of the course. 

e e e e 

Members of EASA’s Mid-Atlan- 
tic Chapter, composed of motor re- 
pair shops in the Baltimore and 
Washington areas, assisted asso- 
ciation international officers and 
publicity counsel in attending the 
EASA exhibit at the Electrical 
Insulation Conference in Washing- 
ton, February 19-22, at the Shore- 
ham Hotel. International Director 
Ralph Kufen, Philadelphia, han- 
dled arrangements. 

e e e e 

There’s a story going around 
about the motor shop operator who 
went into the electrical repair bus- 
iness in the 1940’s and today has 
more than six million dollars in 
cash. It’s true, too. His name is 
Vernon Pick, Saratoga, Calif. How- 
ever, he sold his shop some years 


—eperators across the country, 
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ago, after discovering uranium 
central Utah. 
e e e e 
In North Little Rock, Ark., C. 
Brown Jr. has joined his father’ 
Brown Electric Co. The young 
Brown had been employed as| 
sales engineer for National CG) 
Division, McGraw-Edison Co., @ 
lumbus, Ohio. 
e ee e “| 
Lowering prices of motors in 
smaller sizes combined with } 
creased costs of repairing the 
motors are concerning motor shj 


Chicago, members discussing ; 
shrinking profit picture, agreed 
a recent meeting that to stay | 
business all shops must expa} 
their lines of merchandise aj 
service. Specialty manufacturi} 
is on the upswing in that city. | 
Connecticut, Frank L. Joh 


Repair Co., Ansonia, and preside 
of EASA’s Connecticut Chapt 
reported that small motors cov 
still be repaired profitably only} 
the shop owner watched his hi} 
den costs—insurance, paid ho 
days, and the like—more close 
Specialization was suggested ag) 
remedy by Norvell Ogden, pref 
dent of Power Electric Co., Ja 


son, Miss., president of EAS# 
Mid-South Chapter. 
Almost everywhere, howey 


shop owners are agreeing that t} 
recession of 1961 is over for the 
and business is improving. 
e e e e 
There is no reason why exp! 
sion-proof motors need be return 
to the factory for repair, EA§ 
Executive Vice-President Augi 
A. Baechle pointed out recent/ 
Advises Mr. Baechle: “Follow t! 
advice of the manufacturer. U 
the certified parts provided by t 
manufacturer. Have compete! 
mechanics do the work.” { 
Any independent shop ean pé 
form this kind of work, 
Baechle noted, without loss of t 
explosion-proof qualities of 
motor. Many shops have been d 
couraged from repairing this 
of equipment because the Unde 
writers’ Laboratories’ label a 
be affixed to a motor so repai 
The fact that Underwriters’ L 
boratories is not equipped to $ 
pervise repair of labeled equipme 
outside of the factories of thé 
manufacture—UL/’s sole reason f 
refusing to relabel explosié 
proof motors that have been # 
paired on the outside—need @ 
deter a shop from accepting th 
units, Mr. Baechle said. 


Twenty-six of the 39 service cen- 
|ters of Kenco Pump Division, 
‘American Crucible Products Co. 
are EASA shops, it was revealed 
recently. One of the EASA firms, 
‘Standard Electric Motor Repair 
Co., Linden, N. J., was presented 
‘recently with Kenco’s “Sales Cham- 
pion Award.” Stanley Bojak, co- 
‘owner, accepted the trophy from 
‘Kenco’s Paul H. Pheiffer, man- 
Jager, at a luncheon. 


Increased interest in EASA in 
‘the Pittsburgh area was evidenced 
‘recently when 28 representatives 
‘of firms in the region attended the 
Tri-State Chapter dinner meeting 
at. Hotel Pick-Roosevelt, held on 
January 26. W. C. Hayer, sales 
(manager, and W. B. Vail, service 
engineer, Hoover Ball and Bearing 
‘Co., were the principal speakers. 


In New York members attended 
an Hawaiian Party at Hotel Shel- 
lburne on February 24. On Febru- 
ary 15 Virgil Neldon, of the Glastic 
Corp., discussed glass polyester 
laminated products. . . . Quaker 
City Chapter met on February 14 
in Philadelphia at Beck’s Restaur- 
ant to discuss the application of 
electrical insulation. . ... New 
England Chapter’s annual Fore- 
men’s Meeting will be held in Wor- 
cester, Mass., at the Sheraton 
Worcester on March 17. 


\ e e e e 


_ EASA’s Mid-America Confer- 
ence, a joint meeting of the Mid- 
western and Heart of America 
Chapters, will be held at the Hotel 
President, Kansas City, -Mo., on 
April 13-14. 


_T. M. Wood, district manager, 
The Hardware Mutual Casualty 
5o., Detroit, Mich., spoke on prod- 
ict insurance, and Calvin Vaughn, 
issistant to the president, Em- 


T THE EASA exhibit at the Plant Engi- 
éering & Maintenance Show in Phila- 
elphia, January 22-25, at Convention 
all: Morton Smith, president, Smith of 
hiladelphia, and Paul Duphily, Electric 
quipment & Maintenance Co., Milford, 
el. 


Winning Contractor Allows Savings of 
20/100’ With Carlon Plastic Conduit 


Competing contractors on a recent state university installation were 
able to allow savings of as much as $25/100’ on Carlon Plastic Conduit 
as compared with another type of non-metallic duct because 

Carlon’s 30-foot length eliminates two joints, lowers installation costs 
... Carlon’s solvent weld joints are quick, easy, and permanent, require 
no tapering . . . cables easily glide through Carlon’s smooth interior 
walls and joints, will not bind or snag . . . Carlon saves handling 
too, one worker can carry as many as six 30-foot lengths at one time. 


Non-magnetic, corrosion-resistant, fire-resistant, Carlon Plastic Con- 
duit cuts costs and increases job quality on all types of installations, 
underground and imbedded in concrete. 

Get the facts on Carlon’s entire line of Plastic Conduit and Fittings .. . 
Carlon Underground for concrete encasement and direct burial; competes 
with other non-metallic conduits. 


Carlon PV Duit for corrosive, exposed and underground applications 
where rigid conduits are used. Type 40, UL listed. 


Carlon Products Corporation 
P. O. Box 133, Aurora, Ohio Dept. ECM 1-3 
(1) Send me complete information at once. 


OO Have your representative see me 
regarding Carlon Plastic Conduit. 


_ FIRST NAME IN 
PLASTIC CONDUIT 
= non NAME 

TITLE 

COMPANY 

ADDRESS 


ZONE —_ STATE 
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For Linemen—Electricians 


“CUSTOM” CUSHION GRIP 
SCREWDRIVER 


Slotted amber 
plastic handle 
and interlock- 
ing ribbed 
sleeve of Ni- 
trile rubber 
assure 50% 
greater torque. 


Designed for electri- \ 
cians and mechanics 
who want something 
better than the usual 
commercial screw- 
driver. Exceptionally 
strong, made of alloy 
tool steel carefully 
heat-treated. Full 
chrome-plated finish. 
Plastic handle is shock- 
proof and nonflamma- 
ble. Nitrile rubber grip 
isresistant tooil, gasand J 
water. Square shank and \ 
round shank types, with 
blade for either slotted 
screw or Phillips head. 
Write for Bulletin 1261, 


Foreign Distributor: 


International Standard Electric 
Corp., New York 


mmm KLE INeo 


INCORPORATED 
7200 McCORMICK ROAD, CHICAGO 45, ILL. 
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KLEIN 


THE EASA exhibit at the Plant Engineer- 
ing & Maintenance Show _in-Philadelphia, 
January 22-25, at Convention Hall was 
visited by Paul Leicht, of Empire Electri- 
cal Co., Cambridge, Mass.; and Clarence 
S. (Pat) Moran, of Standard Electric 
Motor Works, Detroit, Mich. 


ployers’ Casualty Underwriters, 
Detroit, discussed workmen’s com- 
pensation, at the February 19 
meeting of Great Lakes Chapter 
at Carson’s Chop House, Detroit. 
e e e e 
Reservation and hotel registra- 
tion forms for the 29th Annual 
EASA Convention, to be held in 
Chicago at the Conrad Hilton Ho- 
tel on June 10-13 have been mailed 
to members. Copies of the mailing 
may be obtained from EASA, 7730 
Carondelet Avenue, St. Louis 5, Md. 


Another facet of repair shop 
management that is receiving grow- 
ing attention from shop owners is 
employee training. Awareness of 
the importance of skilled labor in a 
field that traditionally has experi- 
enced a shortage of ambitious ap- 
prentices is increasing interest in 
correspondence courses and other 
training aids and programs. Sev- 
eral shops, among them the C. W. 
Silver Co. in Salt Lake City, Utah, 
and the Tampa Armature Works, 
Tampa, Fla., hold classes in a spe- 
cial room built for that purpose. 


Wives have a lot to say about 
whether or not their husbands go 
to conventions. Everyone has prob- 
ably suspected this, but the results 
of a recent survey EASA conducted 
among its members proves it con- 
clusively. Of 99 members who had 
not attended an EASA convention 
for at least three years, 81 said that 
when they did attend their next 
EASA convention they would bring 
their wives with them. Moreover, 
of 86 members who had never at- 
tended an EASA convention, 75 
said that if they ever attended a 


convention, their wives would ac- 


company them. 
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JET SET 


makes short work 
of wiring small 
conduit! 


Handy JET SET gives you | 
everything needed to wire any 
length 1/2”, 3/4”, or 1" I. D. con= 
duit—and do it faster, safer, for 
less cost! 


JET SET includes: Rigid Rope © 
(for fishing short runs); Jet Line | 
Cylinder (for putting a line | 
through longer runs in seconds), — 
and Poly Rope and Reel (strong | 
and safe for long pulls). All this — 
in a compact, easy-to-carry unit © 
that weighs under 30 pounds! — 
For every crew, every truck, get — 
JET SET—the most important _ 
tool you can carry—and gol 
Write for full information on 
how JET SET (and the entire © 
Jet Line Method*) can cut your 
conduit wiring costs up to 70 
per cent! 


*Patents cover 
entire Jet Line Metho 
and apparatua 


PRODUCTS, 


305 Foster A 5 
Charlotte 3, N. 


NEW... 


CONVENIENT WALL CHART 
SAVES TIME IN 
SELECTING WIRE SIZES 


Designed especially for: Heres a 2-color wall chart that features the NEC 
@ engineers : ton : 
ess carrying-capacities of popular sizes and types of 
@ planners aluminum and copper conductors all on one easy- 


@ superintendents 


to-read table. 


This unique wall chart offers an attractive 
and informative addition to: 


@ busy office One of the most important steps in laying out an electrical 

: system involves the selection of a wire size and appropriate 
@ drafting room _ insulation rating according to calculated loads. Until now, this 
@ shop required digging through NEC tables and then searching for notes 


P to the tables for correct application. 
@ job headquarters A chart, which includes important notes of application, can 
be hung on available wall space. Then sit back and enjoy how 
| quick and easy it is to nail down the right sizes and types of 
4 insulated conductors for the bulk of your electrical jobs. 

Wire sizes up to 750 MCM are included in the combined table 
in addition to conductor insulations of 60°C, 75°C or 90°C. And 
with both copper and aluminum conductors listed on one chart, 
fast accurate comparisons can be made. 

Order your wall chart now and save time in selecting wire 
sizes for your future jobs. 


Electrical Construction and Maintenance 


I 
| 

ee 
| 330 West 42nd Street, New York 36, N. Y. ! 

4 
° Please send me ...... wall chart(s) at $1 each 

) 
= Zz [-] Payment enclosed. [] Please bill me. [_] Bill Company. 

z az 

PRINTED ON TOUGH Q | & Ship to : ! 
=] wm Name le. ee | 
TEXOPRINT 9 | < 
| IN 2-COLORS ww | & Company Nome 
IT‘S BIG = Home Oo 
. 7 ING ce Fo a | Address — Company [] 
PRICE $1.00 | City Zone State | 
| (700-159-010.2) | 
‘RE i Ce as FE Le 
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WHEN QUALITY COUNTS 
WE RECOMMEND 


ETP 


ELECTRICAL 


FITTINGS 


U.L. Approved Solid One Piece 
Steel ¢ U.L. Approved 
Concrete Tight ¢ Pre-set, staked 
screws @ All Sizes 12” to 2” 


E.M.T. SET SCREW or INDENTER TYPE 


Samples & Brochure on Request 


ELECTRICAL TUBULAR PRODUCTS, inc 


74-16 GRAND AVENUE, MASPETH (NYC) N. Y. 
DEfender 5-8000 
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CHIEF ELECTRICAL inspector Herman 
Eddings, Oklahoma City, corners: Vance 
Seamans, division electrical supervisor, 
Oklahoma Gas & Electric Co., for a quiet 
code session at recent Western Section, 
IAEIl convention in Oklahoma Gity- 


DATES AHEAD 


Sixth National Electrical Industries 
Show—New York Coliseum, New 
York, N. Y., March 11-14. 


2nd NEMA National Electric Comfort 
Heating Exposition and Symposium 
—Sherman Hotel, Chicago, MIl., 
March 19-21. 


11th Biennial Electrical Industry Show 
& Lighting Conference—Shrine Ex- 
position Hall, Los Angeles, Calif., 
March 28-31. 


Edison Electric Institute—Sales con- 
ference, Edgewater Beach Hotel, 
Chicago, Ill., April 2-4. 


Electrical Association of New Orleans 
Southern Electrical Exposition—Mu- 
nicipal Auditorium, New Orleans, 
La., April 2-4. 


Electrical Manufacturers Representa- 
tives Assn. of Michigan—1962 Elec- 
trical Exhibit, Detroit Artillery 
Armory, April 4-6. 


Southern West Virginia Home Show— 
Civic Center, Charleston, W. Va., 
April 4-8. 


International Association of Electrical 
Inspectors—Chapter Meetings—Wis- 
consin, Schroeder Hotel, Milwaukee, 
Wis., April 5-6; Ellis Cannady, Caro- 
lina Hotel, Raleigh, N. C., April 10- 
11; South Carolina, Andrew Jackson 
Hotel, Rock Hill, S. C., April 16-17; 
Georgia, Wanderer Motel, Bruns- 
wick, Ga., April 19-20; Alabama, Staf- 
ford Hotel, Tuscaloosa, Ala., April 
23-24; Five Chapter Joint Meeting, 
Captain Shreve Hotel, Shreveport, 
La., April 26-28; Tennessee, Andrew 
Jackson Hotel, Nashville, Tenn., 
April 30-May 1; Florida, Jack Tar 
Harrison Hotel, Clearwater, Fla., 
May 4-5; Utah, Newhouse Hotel, 
Salt Lake City, Utah, May 7; Vir- 
ginia, Hotel John Marshall, Rich- 
mond, Va., June 18-19; Southern 
Section, Tutwiler Hotel, Birming- 
ham, Ala., October 15-17. 


Rocky Mountain Electrical League— 
Spring conference, Harvest House, 
Boulder, Colo., April 15-17; Fall con- 
vention, The Broadmoor, Colorado 
Springs, Colorado, October 14-18, 


National Association of Electrical Dis- 
tributors — Convention, Pittsburgh, 
Pa., May 12-16. 


HYDRAULIC 


Lifts Men and Materials 
to Working Height . . . FAST! 


Work height is easily changed up or down 
by a touch of the hydraulic controls, after 
releasing the safety lock. The big Sky 
Witch lifts loads of up to 2000 pounds 
and extends to heights of up to 30 feet 

» —and there are models to fit other 
requirements! Ideal for installing and 
servicing overhead electrical systems! 
Offered in your choice of power, mount- 
ing, and optional features! 


CHARLES Machine Works, Inc. 


626 Birch St. © Perry, Okla. © FE 6-4404 


TOOL 
COMPARTMENTS 


CONVERTS ANY PICKUP INTO A 
MONEY SAVING, ROOMY, 
EFFICIENT SERVICE VEHICLE! 


SIMPLY REPLACE 
FENDERS ON ANY 
SIDESTEP PICKUP! 


For Complete Information 
and the Name of the Distributor 
Nearest You... Call or Write: 


UTILITY BODY co. 


1530 WOOD STREET * OAKLAND, CALIF 
TWinoaks 3-8980 
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| Installation Economy with Time-Saving 
“SIZE-MARKED"” 


“Minny-Twist” 
; TRADEMARK 
and 


Standard Bolt Type 
Conduit Hangers 


Convenient 
Slot for 


Screwdriver : 
ON 
NS 


‘Ansert 
Tongue 
in Slot 
and Twist 
Tongue 
One- 
Quarter 
Turn 


VIINERALLAC:“MINNY-TWIST” CONDUIT HANGERS 
*Minny-Twist” is this years new addition to 
lhe ever-growing line of Minerallac Cable and 
Conduit Supports. Installs in 3 easy steps— 
\l.) Install hanger with screw or bolt.—(2.) 
simply hang conduit in hanger.—(3.) Insert 
ongue in slot and twist tongue one-quarter 


| Illustration above. 


\MINERALLAC STANDARD CONDUIT HANGERS 
'\Phis is the original Minerallac Conduit Hanger 
1\ . tried, tested and proven for over one- 


-jjuarter of a century in millions of electrical in- 
'|\tallations. Minerallac Standard Conduit Hang- 


rs are available in a complete range of sizes 
rom 14" Thin-Wall to 4” Rigid. 


PO CCCCEEEHEEO SEE ESOS EHOHEEHOHEHEOOLEEE 


Exclusive Feature! 


Each Minerallac fitting is “SIZE-MARKED". All are 
Clearly and individually stamped with its exact size for 
immediate identification and quick and easy handling. 
Ends time-consuming guess- 
work and costly mismatches in 
the stock room and on the job. 


WHEN IT’S ft 
“SIZE-MARKED” 


YOU CAN 
BE SURE! 


POSH SESE HEHSSHOHSEHHHH OTHE OHSOOOEOOEE 


= ak oe 2 eI ee peepee 


Order from Your Electrical Wholesaler 
LITERATURE OR SAMPLE ON REQUEST 


MINERALLAC CGa%ze COMPANY 


ESTABLISHED 1894 
'5 N. PEORIA STREET « CHICAGO 7, ILLINOIS 


MINERALLAC 


urn with ‘“‘Minny-Twist” closing wrench. Note “| 
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Pacific Coast Electrical Assn.—Annual 
convention, Ambassador Hotel, Los 
Angeles, Calif., May 16-18. 


National Fire Protection Association— 
66th annual meeting, Sheraton Ho- 
tel, Philadelphia, Pa., May 21-25. 


Edison Electric Institute—Annual con- 
vention, Atlantic City, N. J., June 
4-6. 


Electrical Apparatus Service Associa- 
tion—Convention, Conrad-Hilton Ho- 
tel, Chicago, Ill., June 10-13. 


Los Angeles Home Show—Memorial 
Sports Arena, Los Angeles, Calif., 
June 21-July 1. 


American Society of Heating, Refriger- 
ation & Air Conditioning Engineers 
Inc.—69th annual meeting, Deauville 
Hotel, Miami Beach, Fla., June 25-27. 


N. Y. State Assn. of Electrical Con- 
tractors & Dealers—Annual conven- 
tion, Whiteface Inn, Lake Placid, 
N. Y., July 2-7. 


Western Electronic Show & Con- 
vention — Memorial Sports Arena, 
Los Angeles, Calif., August 21-24. 


American Home Lighting Fixture 
Month—National promotion, Septem- 
ber 1-30. 


Illuminating Engineering Society—Na- 
tional technical conference, Statler- 
Hilton Hotel, Dallas, Texas, Septem- 
ber 9-14. 


Canadian Electrical Mfrs. Assn.—An- 
nual meeting, Sheraton-Brock Hotel, 
Niagara Falls, Ont., October 3-5. 


International Assn. of Electrical 
Leagues— 27th annual conference, 
Sheraton-Chicago, Chicago, Ill., Oc- 
tober 3-5. 


National Electrical Contractors Assn. 
—Minneapolis Auditorium, Minne- 
apolis, Minn., October 7-13. 


National Electronics Conference—Mc- 
Cormick Place, Chicago, Ill., Octo- 
ber 8-10. 


National Electrical Manufacturers 
Assn.—Annual meeting, Shoreham 
Hotel, Washington, D. C., week of 
November 12. 


POST MEETING talk finds J. W. King, 
electrical engineer, Providence, R. |. (L) 
discussing a code problem with J. W. 
Hager, Borough Supt. of DWSG&E, New 
York City, at the IAE! Eastern Section 
meeting held in Philadelphia. 


CONTROLETTE 


The modern portable, 
“packaged, self-contained 
lighting control 


The new Controlette is a marvel of 
_compactness and versatility. The 
largest model made measures 23" x 

20” x 21” without stand. Numerous 
types of output connections and re- 


ceptacle panels are yours for the 
choosing to meet specific job require- 
ments in schools, churches, theatres, 


| restaurants—in any small installa- 
| tion. 


Controllette control units can 
| be ordered with 3, 4.and 6 individual 
2.5KW VARISTATS® or 3—6.6KW 
RADIASTATS®. Installation is easy. 
Operation is simple. 

Get all the facts about 
advantages of Control- 
ette from your Electrical 
Wholesaler today. 2s 


RESULT-ENGINEERED CONTROLS 


WARD LEONARD 
ELECTRIC CO. 


) RESISTORS * RHEOSTATS « RELAYS ¢ CONTROLS + DIMMERS 


MOUNT VERNON 
NEW YORK 
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'1,330-Ib. concentrated load 
capacity (6-ft. platform}: 


SAFLOAD 


SAFWAY PLATFORM CAPACITIES COMPARED WITH 
TWO STANDARD 2 x 10 PLANKS (3:1 safety factor) 


*Based on extreme fiber stress of 1700 psi. 


**Computed in accordance with AISI specifications 
for light gauge cold formed steel structural members. 


Call your local Safway dealer or WRITE FOR BULLETIN 13F. 


SAFWAY STEEL PRODUCTS, 
6228 W. State St., 


SAFPWAWT 


Support men, materials and heavy 
equipment with far greater safety 
— at any height — with new Safway 
SAFLOAD steel platforms. Strong- 
est decking available for heavy 
duty scaffolding platforms or cat- 
walks. Designed to meet AISI 
specifications. 


e Four standard lengths, 24” wide. 
e Fits all standard scaffold frames. 


e@ Hanger end brackets staggered 
to permit continuous runway 
length. 


e@ Choice of galvanized or enamel 
finish. 


INC. 


Milwaukee 13, Wisconsin 


BELLS 


for all types of installations 


Single stroke or vibrating 


in all voltages—DC 6 to 220 v. AC 6 to 
250 v. in sizes from 3” to 12” 


For all telephone or alarm 
systems. Housings of sturdy 
cast aluminum with excellent 
clarity and high decibel output. 
Underwriters Laboratories 
listed. Also a full line of 

cow bells and buzzers. 


if 


z Write for literature 
L a 


HOSE-McCANN 


TELEPHONE CoO., INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y, 
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'WITHOUT DAMAGE TO CABLE 
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“BRPICIENCY” 


Cable Strain Clamp 


-.- WITHSTANDS 
DIRECT PULL OF 17,000 POUNDS 


Efficiency Cable Strain Clamps lock cable 
safely and securely without possible strain 
or damage. “H” construction of clamps 
and high ridge across center of cable pre- | 
vents cable from slipping. Takes cable 
from 1/0 to 1,500,000 c.m. Three clamp | 
sizes cover all cable sizes. Furnished with | 
eye or clevis, for AC or DC service. 


EFFICIENCY 


ELECTRIC & MFG. CO. 


EAST PALESTINE, OHIO 
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Among the 
Manufacturers 


. 


Bound — 


Headquarters Announcements 


Silvray Lighting, Inc., 
Brook, N. J.—Stuart E. Robinson, 
national sales director. 

Anderson Electric Corp., Leeds, 
Ala.—Truman B. Shaw, chief en- 
gineer. 4 

Crane Co., New York, N. Y.— 9 
Frank L. ince, secretary and gen- f 
eral-counsel. ‘ 

Day-Brite Lighting, Inc., St. 
Louis, Mo.—George Gilleard, man- — 
ager of application engineering. 

Triangle Conduit & Cable Co., 
Inc., New Brunswick, N. J.—Wil- 
liam F. O’Connor, director of 
sales, Electrical Div. 

Barkelew Electric Mfg. Co., Mid- 
dletown, Ohio—Thomas J. Bark- 
ley, sales manager. 

Empire Products, Inc., Cincin- — 
nati, Ohio—Donald L. Schmitt, 
sales manager of Cam-Lok Div. i 

Federal Pacific Electric Co. 
Newark, N. J.—Harry E. Knudson, — 
Jr., vice president of sales; Mack © 4 
C. Johnson, commercial vice presi- — 
dent. 

Stanley Works, New Brita iil 
Conn. — Joel Molcham, general — 
sales manager, Power Tools Div. j 

Minneapolis-Honeywell Regula- 4 
tor Co., Minneapolis, Minn. —_ an 
C, Alexander, market manager, ~ 
Semiconductor Div. 

Worthington Corp., Harrison, ; 
N. J.—A. William Fraser, vice 
president of sales. | 

Sylvania Electric Products Inc. | 
New York, N. Y.—Gordon L. Ful-) 
lerton, vice president and general } 
nae of Parts Div., Warren, | 

; Walter A. Weiss, vice presi- 
aoe and general manager of pic- 
ture tube operations, Blectroni | 

Seneca Falls, N. Y.3% 


Tube Div., 
Alfred C. Viebranz, senior vice | 
president; F. Guy Melanson, con- 
troller, Lighting Products Diy. ' 
Marvin Electric Mfg. Co., Los 
Angeles, Calif—Howard Brinton, } 
vice president. a 
Allis-Chalmers Mfg. Co., Mil-_ 
waukee, Wis.—Gordon W. Cloth- 
ier, general manager of new Elee- 
trical Transmission and Distribu- 
tion Div., Industries Group. Hd 
General Electric Co., Schenee 
tady, N. Y. — Bruce B. Gravi 
manager of marketing, Distribu- 
tion Transformer Dept. at Pitts- | 
field, Mass.; Thomas K. Gibson, | 
manager of starters and acces- | 
sories sales, Industry Control 
Dept., Salem, Va. 


(OU ASKED FOR | 


_ Here’s a modern, comprehensive reference 
ind instruction manual on the methods and 
echniques used in constructing systems for 
lower, light, signals and communications. 
Jovering the best practice on selecting, 
nounting, connecting and housing all types 
if electrical equipment, this manual pre- 
‘ents 1959 National Electrical Code data 
‘elating to installation. And a wealth of 
pecial illustrations are used throughout 
o clarify fine code points. 


- Chapters are broken down on the basis of 
ypes of equipment to facilitate ready refer- 
nce: lighting equipment — motors and con- 
rollers — conductors — raceways — switches 
- overcurrent protective devices — switch- 
joards and panelboards — transformers — 
apacitors and regulators — power sources — 
ligh voltage — signals and communications. 


| CONTRACTORS — Get copies of this book 
or your job superintendents, foremen and 
‘stimators. They'll appreciate the gesture 
ind you’ll get a high return on your invest- 
nent. 


ENGINEERS — This book is a bonanza of 
nformation in the area where electrical de- 
ign encounters most difficulty. Get copies for 
rour key designers, junior engineers and 
lraftsmen working into design. 


PONTENTS 


xeneral Considerations 

luminaires and 
Lighting Equipment 

Notors and Controllers 


Yapacitors and Regulators 
?ower Sources 

digh Voltage 
bignals & Communications 


USE THIS COUPON TO ORDER YOUR BOOK 
ee ee ee at a ee 9 2 ee a ee 


“CONSTRUCTING ELECTRICAL SYSTEMS” 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


Please send me 
ting Electrical Systems,’’ at $4.50 each. 


Home Oo 


= 

taceways < 
iwi SET Bs t enclosed. 
jwitches = -( Paymente 
Wercurrent WW Ship to: 

Protective Devices ii Name. 
switchboards ey sere 

and Panelboards 
‘ransformers Address — Company(_] 


tS  ——onie. 
Please indicate 
nature of Co. business 
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the May 1960 feature section of Electrical 
™=" Construction and Maintenance now in a 
handsome hard-cover book. 


“ONSTRUCTING ELECTRICAL SYSTEMS 


y J. F. McPartland and the Editors of Electrical Construction and Maintenance 


WIRING A GROUP OF SWITCHES 


Problem: A number of branch circuits or subfeeder circuits are 
to be tapped from a feeder at one location, using fused 
switches for disconnects and short circuit protection. 

Solution: Bring feeder conduit into a suitable auxiliary gutter 

and tap from feeder conductors in gutter through the 

individual enclosed safety switches. 


Busbars or feeder 
conductors 
Feeder SSgccop yo 


, ~ Tap conductors 
in nipples 


to provide direct 
connections to 
line lugs in 
switches 


Fused switches 


NEC RULE SECTIO 
373-8 


Switch enclosures shall 
not be used as junction 
boxes, troughs or race- 
ways for conductors feed- 
ing through of tapping 
off to other switches, un- 
less designs suitable for 
the ourpose are em- 


PLANT ELECTRICAL PEOPLE — This 
book should be in the reference library of 
plant electrical engineers, electrical super- 


visors and electricians. 


ELECTRICAL INSPECTORS — Here’s 
a unique presentation of code rules in com- 
bination with specific installation details 
taken from modern practice. The correlation 
between code generalities and actual job 
specifics will assist inspectors in many dif- 
ficult rulings. 


copy (copies) of the book, ‘‘Construc- 


CO Please bill me. Bill Company. 


Title. 


State 


(273-076) 


WILL GIVE YOU 
YEARS OF SERVICE 


For 400 Watt or 1000 Watt 


MERCURY VAPOR LAMP 


Designed to best utilize the 
advantages of mercury vapor 
lamp. 


This Multi all weather flood- 
light with transformer mounted 
is just one of the many in the 
Multi quality line. 


Reflector is aluminum 
with alzak finish 


Socket housing is cast 
aluminum wired 


Lens is heat & impact 
resistant mounted in 
hinged at top weather- 
tight cover. 


All fasteners are stain- 
less steel 


There is a variety of mounting 
fittings to meet all conditions 


This floodlight also avail- 
able for incandescent lamp. 


MULT 
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ELECTRIC MFG. INC. 
4223 W. LAKE ST. CHICAGO 


Regional Appointments 


NEW ENGLAND 


Black & Decker Mfg. Co.: 
George Doull, Jr., sales represent- 
ative in the northern New Eng- 


land area, Consumer Products 
Div. 
Utilities Service Co.: C. E. 


Scholl Co., Bridgeport, Conn., and 
Arthur J. Cayon, Allston, Mass., 
sales representatives in the New 
England states. 


MIDDLE ATLANTIC 


Slater Electric Ine.: Samuel S- 


Egert Co., Inc., New York, manu- 
facturer’s representative for New 
York, Long Island and northern 
New Jersey; Semiconductor and 
Electronic Products Div. 

Fostoria Corp.: Frank T. Long, 
Buffalo, N. Y., area manager for 
engineered products in western 
New York state; Syracuse Supply 
Co., Syracuse, N. Y., area manager 
for engineered products in central 
and northern New York state. 

Steel City Electric Co.: G. W. 
Bickerstaff, eastern district sales 
manager; Donald G. Dalton, Jr., 
Pittsburgh district sales manager. 

Continental Electric Equipment 
Co.: Foster-McClinton, Inc., Pitts- 
burgh, Pa., sales representative in 
the Pittsburgh area. 

Vermeer Mfg. Co.: Jacob W. 
Schreiner, Ephrata, Pa., sales 
representative for eastern Penn- 
sylvania, Virginia, Maryland, 
Delaware and a portion of New 
Jersey. 


SOUTH ATLANTIC 


Westinghouse Electric Corp.: 
Carl E. Cannon, specialty products 
sales manager at Staunton, Va., 
Air Conditioning Div. 

Consolidated Pipe Co. of Amer- 
ica: A. Jack Acuff Sales Agency, 
Atlanta, Ga., representative for 
Georgia and northwestern Florida. 

Minneapolis-Honeywell Regu- 
lator Co.: Robert D. Clarke, branch 
manager for North and South 
Carolina, with headquarters in 
Charlotte, N. C. 


EAST CENTRAL 


Consolidated Pipe Co. of Amer- 
ica: M. E. Brongesser and Sons, 
Mequon, Wis., representative for 
Wisconsin and Michigan’s upper 
peninsula. 

Fostoria Corp.: Engineered 
Equipment Sales Co., Chicago, l1., 
area manager for engineered prod- 
ucts in eastern Iowa, eastern Wis- 
consin, and northern Illinois. 


. 


MECHANICAL ENGINEERING + 

FOR P. E. EXAMINATIONS ¥ 

7 

Just Out. Provides all the informa- 
tion you need to prepare for—an 
pass—your_ state licensing exam 
Includes 435 actual exam question 
detailed answers, short-cut solution 

and more. By John D. Constance, 

P.E, 457 pp., 251 illus., $10.00 a 


ELECTRICAL CONTRACTING _ 


Just Out. Here are vital facts—fo 
both newcomer and the old hand i 
the electrical contracting field. Gi 
tips, pointers, and suggestions 
gaining lucrative contracts, and mam 
other important topies. By R. Ash- 
ley, Estimating Consultant, 287 p 
91 illus., $10.00 


& 
+ 


ELECTRICAL CONSTRUCTION 
COST MANUAL 


Just Out. Covers every essential fune- 
tion in turning out accurate and | 
profitable estimates, and shows yow 
how to reduce costs and errors in 
coordinating all phases of the opera 
tion. By R. E. Johnson, Pres., Stur. 
geon Electric Co., 427 pp., 226 illus. 
$11.00 


ABBOTT'S 4 
NATIONAL ELECTRICAL 
CODE HANDBOOK 


t 
Just Out. Fully explains 1959 Nas 
tional Electrical Code rules and giyes | 
key pointers on how to apply them | 
eorrectly. Rev. by Frank Stet 
Natl. Fire Protect. Assn. 10th Hd, 
680 pp., 387 illus., 53 tables, $12.00 — 


f 


ELECTRICAL ESTIMATING 


Just Out. Provides the know-how 
that means safer, more dependable” 
bids. Covers everything from 
training of estimators to the prep 
ration of final bid sheets. By R. 

ley, Estimating Consultant, 3rd_ 

435 pp., 22 illus., $12.50 


CROFT’S 
AMERICAN ELECTRICIANS’ 
HANDBOOK 


Just Out—8th Ed. Offers you fast 
accurate, day-in-day-out assistan 

in solving everyday electrical pre 

lems. Entirely revised, improve 

and enlarged in accordance wil 

National Electrical Code rules. 

by C. C, Carr, Pratt Instit., 1705 pp. 
over 2,000 illus., $17.50 


McGraw-Hill Book Co., Dept. EC-3 

327 W. 4ist St., New York 36, N. Y. 

Send me book(s) checked below for 10 days’ @x- | 
amination on approval. In 10 days I will remit for 
book(s) I keep plus few cents for delivery costs, } 
and return unwanted book(s) postpaid. (We pay 
delivery costs if you remit with this coupon—same 
return privilege, ) 

= Constance—Mech. Engr. for PE Exams., $10.00 

© Ashley—Electrical Contracting, $10.00 

) Johnson—Elect. Cont. Cost Manual, $11.00 

C Abbott & Stetka—Natl. Elec. Code Hdbk., $12.00 
{ Ashley—Electrical Estimating. $12.50 j 
© Croft & Carr—Amer. Elec. Hdbk., $17.50 


Name .... 


Address . 


Company 


Position 


For price and terms outside U. S. 
Write McGraw-Hill Intl.. N.Y.C. 36 
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i) is 
TESTS PROVE: 


10% more slip 


with 


Wire Pulling Lubricant 


For Lead, Rubber, Braid or 
Synthetic Covered Cables 


= There is only 
one Y-ER EAS 


Don't accept substitutes. 
| The extra slip means extra 
savings on every job. 


¢ Creamy, non-corrosive. 
| Never greasy or messy. 
© Prevents sticking or setting. 
Extra slip for saddles and 
' turns. 
| © Does not run back on cables. 
| © Never harmful to hands, cloth- 
|| ing, cables or conduit. 


Write for 
descriptive 
literature 


aluminu 


t 
connections: 


ELECTRO COMPOUND CO. 
4149 W. 150th St. Cleveland 35, Ohio 


| You can't beat the 
| quality or the price... 


Single and 3 Phase 

Insulating Indoor 

Sizes 1% to 1000 KVA 
Voltages 

up to 15,000 Y. 


Highest quality performance . . . years 
of dependable service . . . priced to 
Save. you money... those are the ad- 
vantages of UTILITY DRY TYPE TRANS- 
FORMERS. They’re fully guaranteed for 
3 years, too. Investigate the advantage 
of installing Utility Transformers now, 
you'll be glad you did. 


inquiries 


WIRE © WRITE OR PHONE 


_® 
(UFR Transformer 
& EQUIPMENT CO. 


Dept. E 702 LYNN AVE., BARABOO, WISC. 
1322-24 W. CERMAK RD., CHICAGO 8, ILL. 


System Analyzer Corp.: Ken- 
neth C. Heim, sales engineer for 


Illinois, headquartered in No- 
komis. 
Edwin F. Guth Co.: David J. 


Bowden, Lakewood, Ohio, 
agent for northern Ohio. 

Bohn Aluminum & Brass Corp.: 
Roy G. Bergen, sales representa- 
tive assigned to Cleveland district 
sales office. 

Continental Electric Equipment 
Co.: E. C. Thirlwell, sales repre- 
sentative for Louisville, Ky., mar- 
keting area, offices in Prospect. 


sales 


WEST CENTRAL 


Consolidated Pipe Co. of Amer- 
ice: Robert J. Meunier, Kansas 
City, Mo., representative for Kan- 
sas and western Missouri. 

Steel City Electric Co.: William 
M. Fair, midwest district sales 
manager. 

Hyster Co.: Harold E. Wright, 
midwest regional representative, 
Industrial Truck Div. 

Clark Controller Co.: Bassett- 
Eischen Co., Omaha, Neb. and Des 
Moines, Iowa, sales representative 
for Nebraska and the western one- 
third of Iowa; and the eastern 
two-thirds of Iowa plus the Tri- 
City area of Davenport, Iowa, Mo- 
line and Rock Island, Ill.; Ameri- 
can Electric Switch Div. 

Harvey Aluminum: George E. 
Anderson Co., sales representa- 
tives with offices at Dallas, Texas 
and branch offices in Houston, San 
Antonio and Metaire, La. 

Dayco Corp.: Charles L. Jones, 
district manager, Industrial Sales 
Dept., with headquarters in Lub- 


~ bock, Texas; Rubber Products Div. 


Murray Mfg. Co.: Russell J. 
Gerde, Minneapolis, sales repre- 
sentative for Minnesota, North & 
South Dakota, northwest Michigan 
and northwest Wisconsin; Robert 
E. Gooley, Prairie Village, Kan., 
sales representative for Kansas, 
western Missouri, Nebraska and 
western Iowa; R. E. Myers & Sons, 
St. Louis, Mo., sales representative 
for eastern Missouri, and south- 
ern Illinois. 


WEST 

Permacel: Michael D. Cunning- 
ham, western regional sales man- 
ager with headquarters in Oak- 
land, Calif. 

Anderson Electric Corp.: James 
B. Caldwell, Jr., western regional 
sales manager in San Francisco. 

Hyster Co.: Harold G. Keltner, 
Jr., regional representative of the 
Western Region, Industrial Truck 
Div. 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 


EMPLOYMENT 
EQUIPMENT — USED OR 


OPPORTUNITIES 
DISPLAYED RATE 


BUSINESS 
RESALE 


EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $24.35 per inch. 


EMPLOYMENT OPPORTUNITIES—$32.60 


per inch, subject to Agency Commission. 


An advertising inch is measured 7” verti- 
cally on one column, 3 columns—30 
inches—to a page. 


UNDISPLAYED RATE 
(Not available for equipment advertising) 
$2.40 a line, minimum 3 lines. 


POSITIONS WANTED undisplayed rate is 
one-half of above rate, payable in advance. 


Box Numbers—Count as one line. 


Discount of 10% if full payment is made 
in advance for 4 consecutive insertions. 


LIGHTING MAINTENANCE 


Sales Engineer 
Electrical Contractor, Long Island, N. Y. seeks to 
establish fighting maintenance division. Opening for 
experienced executive sales manager in this field. 
Send resume and salary desired. 


P-8368 Electrical Construction & Maintenance 
Class Adv. Div. P.O. Box 12, N. Y. 36, N. Y. 


WIRE and CABLE WHEN YOU NEED IT 


From Chicago you can get immediate 
delivery on all types of Electric Cable. 
Order today. We ship same day. 

Send for our latest stock sheet 


UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. Chicago 13, Ill. 
Branches: Los Angeles—Houston—Denver 


ADDRESS BOX NO. REPLIES TO: Box No. 
Olassified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. Bow 12 
CHICAGO 11: 645 N. Michigan. Ave. 
SAN FRANCISCO 11; 255 California St. 


POSITION VACANT 


Electrical Supervisor to be completely in 
charge of all electrical problems in a wool 
plant in South Carolina—1200 KVA 550 
volts — 300 motors — permanent position — 
house available—$6,500 to $7,000. Send 
complete resume to P-8141, Electrical Con- 
struction and Maintenance. 


POSITION WANTED 


Construction Engineer—BSEE & PE, age 35. 
Wants job with contractor. 8 years in field 
construction & mill maintenance. 
enced designer, estimator, supervisor. 
$6/hour plus. PW-8345, Electrical 
struction & Maintenance. 


Your Inquiries to Advertisers 


Will Have Special Value... 


—for you—the advertiser —and the pub- 


lisher, if you mention this publication, Ad- 


vertisers value highly this evidence of the 


publication you read. Satisfied advertisers 
enable the publishers to secure more adver- 
tisers and—more advertisers mean more in- 
formation and more products or better service 


—more value—to YOU. 
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McGraw-Hill Book Co...:........ 242 
Markel Electrie Produets, Ine. 196 
Midwest Hlectrie Products Ine. 230 
Miller .Co.vitlhews, sede celine eles ol 
* Minerallac Electric Co........... 239 
Minneapolis-Honeywell Regulator 
COMES Rue yo OS OO EEL! 
Minnesota Mining & Mfg. Co. .40, 116 
Multi Electric Mfg. Inc.......... 242 
Murray: Mize Gost uexaa eee 20 
National Tube Div. of U. S. Steel. 217 
Norton Door Closer Co........... 143 
Orangeburg Mfg. Co.....:....... 30 


° O. Z. Electrical Mfg. Co., Inc..... *10 


Paragon Plectrie Co., Inc........ 224 
Pass-& Seymours, Luc. sein em 49 
Penn Controls; Ines. ©. ..tveeees 182 
Penn-Union Electrie Corp........ #15 


eee ce Mfg. Corp., Line-Flex 
IV Seb Se te ee 
Pittsburgh Standard Conduit Co.. 54 


*PLMUProducts, Inc... ae eee 227 
Plymouth Rubber Co., Inc....... 62 
Pyle-National Co., The........... 117 

¢ Quadrangle Mites Comme tae 234 
Ramset Fastening System........ 53 
Recorder Div., Amprobe Instru- 

ments Corp:25 3. eee se aes 159 
Republic Steel Corp..........32, 33 
Revere Electric Mfg. Co......... 50 


Reynolds Metals Co. 129, 


130, 131, 132 


These manufacturers advertised 
their products in the ELECTRICAL 
PRODUCTS GUIDE ISSUE 


For more complete information, and ap- 
plication data on their lines, refer to 
index of Advertisers in the ELECTRICAL 
PRODUCTS GUIDE ... the 13th issue o 
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Ridge Tool Go.," The: 2..cmehe eee 164 
Rockbestos Wire & Cable Co., Div. 
of Cerra: Corp..ds scene 118, 119 
Rohm: &=Haass.... = so) oe eerie 44 
Royal Electric Corp............. 21 
eS & © Blectric! Co... eee 138, Dy 
Safway Steel Products, Inc...... 2 
Sherman Mfg. Co., H. Ba.v..s 216 
© Sierra Dlectric Corp. )225 > see 158 
Simplex Wire & Cable........... 57 
SEil Corp.escaie es < ole e eee 209 
Sola Electric Co., Div. of Basie i 
Products: Co.) 1.21. >> Semen 12 
© Sorgel Electric Co........... 124, 12 
Square D Co...... Third Cover, 1, 
Stampings, Inc: . <5 scan eee 23] 
Steel & Tubes Divs ca:asteeaae 32,. oo 
* Steel City Electric Co........... 27 
Sylvania Electric Products Ine... 168 
169, 176 
Thomas «&- Betts: Coes s tne 123 


Tomic Sales & Engineering Co... 170 


UC: Lite. Migs Coss rane 214 

© US. Steel. v.55 ce ee 2p 

Utility=Body<Coce tire 238 
¢ Utility Transformer & Equipment 

CO.) nga a See ais be cee eee 243 

i] 

Vermeer ‘Mfg. Co... ou selene 228 

Volkswagen of America, Inc..... - 191 

Wagner Electric Corp........... 36 

Ward Leonard Electrie Co....... rp) 

© -Weeaver.Co.,' J. Ad ison 123 
Wesix Electric Heater Co........ 


Westinghouse Electrie Corp. ...26, 146 


146, 147, 197, 198, 199, 222 

Ramp “Divs 2.53 eee 194, 195 
Wheeler Reflector Co............ 206 
Wide-Lite Corp...) eo eee 12 
Wiegand Co., Edwin L.......... 56 
@Wiremold' Co. cacao 21, 225523) 


Youngstown Sheet & Tube Co. 
The 


#! 


we 


CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. : 


EMPLOYMENT OPPORTUNITIES .. 243 


EQUIPMENT , 
(Used or Surplus New) 
For Sale 


IN ANY JOB THAT GALLS FOR— 
cS ta 


A 
oe : Combination 


Switches Switches, 
: _ Breakers and 


Starters 


—YOQU'RE MILES AHEAD 
WITH AQMB PANELBOARD! 


You Save Time « In fact, you cut installation time by two-thirds! 

And after the panelboard is installed, Square D's exclusive 

PLUG-IN design permits fast circuit changes or expansion 

without costly down time! 

You Save Space « The QMB panelboard is only 31” wide! 

You save many feet of valuable wall space on practically any installation! 
Available from Distributor’s Stock « You can get enclosures, 
starters and plug-in units from your Square D distributor's stock. 

Or if you prefer—get complete panelboards, factory-assembled 

and wired. 


write for QMB Panelboard literature 
Square D Company, Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 


END Cable Damage 
from @©VOs and PULL 


TYPE CGB Connector 


Crouse-Hinds Cord Connectors with 
TYPE CGK Connector Kellems Grips for power drops, 
portable equipment and device 


i 


Cables fail most often at the sharp angle where flexible cable bends 
By elongating the arc of cable bend and increasing the area of grip-t 
cable contact, Kellems Grips reduce the angular shear and conseque 
ARK-trol® Plug - rupture of cable insulation. 


Operating on the ‘‘Chinese Handcuff” principle, the extensible 
mesh of the Grip also tightens simultaneously with opposing cable s 
... holding the cable firmly within the connector. 


SSE Unaffected by rust or corrosion. The cable will fail before these wov 
ego multiple strands of stainless steel wire mesh fail. 


Arktite® Plug Save dollars in down time and re-wiring. Call your Distributor L 
cable ranges, sizes, diameters and prices of Crouse-Hinds cord connect 
and plugs with Kellems Grips. 


REG. U.S. PAT. OFF. 


CROUSE-HINDS COMPANY, SYRACUSE, N.Y. FIELD OFFICES: Albany, Atlanta, Baton Rouge, Birmingham, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Corpus © 
Dallas, Denver, Detroit, Houston, Indianapolis, Kansas City, Los Angeles, Milwaukee, Minneapolis, New Orleans, New York, Omaha, Philadelphia, Pittsburgh, Portland, Oregon, 5! 
St. Paul, Salt Lake City, San Francisco, Seattle, Tampa, Tulsa, Washington. RESIDENT REPRESENTATIVES: Baltimore, Md., Meriden Conn., Reading, Pa., Richmond, Ya., Springfield 

FOREIGN AFFILIATES: Crouse-Hinds Company of Canada, Ltd., Scarborough, Ont., Crouse-Hinds-Domex, S.A. de C.V. Mexico, D.F. y 


